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Sets M-1-M-4 
Topic 1 : Sets, Types of Sets, Disjoint Sets, Complementary Sets, Subsets, Power Set, Cardinal Number 
of Sets, Operations on Sets 
Topic 2: Venn Diagrams, Algebraic Operations on Sets, De Morgan’s Law, Number of Elements in 
Different Sets 
Relations and Functions M-5-M-9 
Topic 1 : Relations, Domain, Codomain and Range of a Relation, Functions, Domain, Codomain and 
Range of a Function 
Topic 2 : Even and Odd Functions, Explicit and Implicit Functions, Greatest Integer Function, Periodic 
Functions, Value of a Function, Equal Functions, Algebraic Operations on Functions. 

Trigonometric Functions M-10-M-22 
Topic 1 : Circular System, Trigonometric Ratios, Domain and Range of Trigonometric Functions, 
Trigonometric Ratios of Allied Angles 
Topic 2 : Trigonometric Identities, Conditional Trigonometric Identities, Greatest and Least Value of 
Trigonometric Expressions 


Topic 3 : Solutions of Trigonometric Equations 


Principle of Mathematical Induction M-23-M-24 
Topic 1 : Problems Based on Sum of Series, Problems Based on Inequality and Divisibility 
Complex Numbers and Quadratic Equations M-25-M-55 


Topic 1 : Integral Powers of lota, Algebraic Operations of Complex Numbers, Conjugate, Modulus and 
Argument or Amplitude of a Complex Number 


Topic 2 : Rotational Theorem, Square Root of a Complex Number, Cube Roots of Unity, Geometry of 
Complex Numbers, De-moiver’s Theorem, Powers of Complex Numbers 


Topic 3 : Solutions of Quadratic Equations, Sum and Product of Roots, Nature of Roots, Relation 
Between Roots and Co-efficients, Formation of an Equation with Given Roots. 


Topic 4 : Condition for Common Roots, Maximum and Minimum value of Quadratic Equation, 
Quadratic Expression in two Variables, Solution of Quadratic Inequalities. 
Linear Inequalities M-56-M-58 


Topic 1 : Solution of Linear Inequality and System of Linear Inequalities, Representation of Solution of 
Linear Inequality in One Variable on a Number Line, Representation of Solution of a Linear Inequality 
and System of Linear Inequalities in a Cartesian Plane, Equations and Inequations Involving Absolute 
Value Functions, Greatest Integer Functions, Logarithmic Functions 

Permutations and Combinations M-59-M-71 
Topic 1 : Fundamental Principle of Counting, Factorials, Permutations, Counting Formula for 
Permutations, Permutations in Which Things may be Repeated, Permutations in Which all Things are 
Different, Number of Permutations Under Certain Restricted Conditions, Circular Permutations 
Topic 2 : Combinations, Counting Formula for Combinations, Division and Distribution of Objects, 
Dearrangement Theorem, Sum of Numbers, Important Result About Point 
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Binomial Theorem M-72-M-89 


Topic 1 : Binomial Theorem for a Positive Integral Index ‘x, Expansion of Binomial, General Term, 
Coefficient of any Power of ‘x’ 


Topic 2 : Middle Term, Greatest Term, Independent Term, Particular Term from end in Binomial 
Expansion, Greatest Binomial Coefficients 


Topic 3 : Properties of Binomial Coefficients, Number of Terms in the Expansion of (x+y+z)", Binomial 
theorem for any Index, Multinomial theorem, Infinite Series 
Sequences and Series M-90-M-121 


Topic 1 : Arithmetic Progression 
Topic 2 : Geometric Progression 
Topic 3 : Harmonic Progression, Relation Between A. M., G. M. and H.M. of two Positive Numbers 


Topic 4: Arithmetic-Geometric Sequence (A.G.S.), Some Special Sequences 
Straight Lines and Pair of Straight Lines M-122-M-146 


Topic 1 : Distance Formula, Section Formula, Results of Triangle, Locus, Equation of Locus, Slope of a 
Straight Line, Slope of a line joining two points, Parallel and Perpendicular Lines 


Topic 2: Various Forms of Equation of a Line 


Topic 3 : Distance Between two Lines, Angle Between two Lines and Bisector of the Angle Between the 
two Lines, Perpendicular Distance of a Point from a Line, Foot of the Perpendicular, Position of a Point 
with Respect to a Line, Pedal Points, Condition for Concurrency of Three Lines 


Topic 4: Pair of Straight Lines 
Conic Sections M-147-M-206 


Topic 1 : Circles 

Topic 2 : Parabola 

Topic 3 : Ellipse 

Topic 4: Hyperbola 

Limits and Derivatives M-207-M-218 
Topic 1 : Limit of a Function, Left Hand & Right Hand limits, Existance of Limits, Sandwitch Theorem, 
Evaluation of Limits when X—, Limits by Factorisation, Substitution & Rationalisation 
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Topic 1 : Statement, Truth value of a statement, Logical Connectives, Truth Table, Logical Equivalance, 
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Statement, Algebra of Statement 

Statistics M-229-M-243 
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Topic 2 : Quartile, Measures of Dispersion, Quartile Deviation, Mean Deviation, Variance & Standard 
Deviation, Coefficient of Variation 
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Topic 1 : Random Experiment, Sample Space, Events, Probability of an Event, Mutually Exclusive & 
Exhaustive Events, Equally Likely Events 


Topic 2 : Odds Against & Odds in Favour of an Event, Addition Theorem, Boole’s Inequality, Demorgan’s Law 
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Relations and Functions M-251-M-260 


Topic 1: Types of Relations, Inverse of a Relation, Mappings, Mapping of Functions, Kinds of Mapping 
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Topic 2 : Composite Functions & Relations, Inverse of a Function, Binary Operations 
Inverse Trigonometric Functions M-261-M-268 


Topic 1 : Trigometric Functions & Their Inverses, Domain & Range of Inverse Trigonometric Functions, 
Principal Value of Inverse Trigonometric Functions, Intervals for Inverse Trigonometric Functions 


Topic 2 : Properties of Inverse Trigonometric Functions, Infinite Series of Inverse Trigonometric 
Functions 
Matrices M-269-M-276 


Topic 1 : Order of Matrices, Types of Matrices, Addition & Subtraction of Matrices, Scalar Multiplication 
of Matrices, Multiplication of Matrices 


Topic 2 : Transpose of Matrices, Symmetric & Skew Symmetric Matrices, Inverse of a Matrix by 
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Determinants M-277-M-308 


Topic 1 : Minor & Co-factor of an Element of a Determinant, Value of a Determinant, Property of 
Determinant of Matrices, Singular & Non-Singular Matrices, Multiplication of two Determinants 


Topic 2 : Properties of Determinants, Area of a Triangle 
Topic 3 : Adjoint of a Matrix, Inverse of a Matrix, Some Special Cases of Matrix, Rank of a Matrix 


Topic 4 : Solution of System of Linear Equations 

Continuity and Differentiability M-309-M-338 
Topic 1 : Continuity 

Topic 2 : Differentiability 

Topic 3 : Chain Rule of Differentiation, Differentiation of Explicit & Implicit Functions, Parametric 


& Composite Functions, Logarithmic & Exponential Functions, Inverse Functions, Differentiation by 
Trigonometric Substitution 


Topic 4: Differentiation of Infinite Series, Successive Differentiation, nth Derivative of Some Standard 
Functions, Leibnitz’s Theorem, Rolle’s Theorem, Lagrange’s Mean Value Theorem 
Applications of Derivatives M-339-M-373 


Topic 1 : Rate of Change of Quantities 

Topic 2 : Increasing & Decreasing Functions 

Topic 3 : Tangents & Normals 

Topic 4: Approximations, Maxima & Minima 

Integrals M-374-M-416 
Topic 1 : Standard Integrals, Integration by Substitution, Integration by Parts 

Topic 2 : Integration of the Forms: Jex(f(x) + £(x))dx, Jekx(df(x) + f’(x))dx, Integration by Partial 
Fractions, Integration of Some Special Irrational Algebraic Functions, Integration of Different 
Expressions of e* 


Topic 3 : Evaluation of Definite Integral by Substitution, Properties of Definite Integrals 


Topic 4 : Reduction Formulae for Definite Integration, Gamma & Beta Function, Walli’s Formula, 
Summation of Series by Integration 

Applications of Integrals M-417-M-434 
Topic 1: Area of the Region Bounded by a Curve & X-axis Between two Ordinates, Area of the Region 
Bounded by a Curve & Y-axis Between two Abscissa 


Topic 2 : Different Cases of Area Bounded Between the Curves 
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Differential Equations M-435-M-458 


Topic 1 : Ordinary Differential Equations, Order & Degree of Differential Equations, Formation of 
Differential Equations 


Topic 2 : General & Particular Solution of Differential Equation, Solution of Differential Equation by 
the Method of Separation of Variables, Solution of Homogeneous Differential Equations 


Topic 3 : Linear Differential Equation of First Order, Differential Equation of the form: d’y/dx*= F(x) , 
Solution by Inspection Method 
Vector Algebra M-459-M-487 


Topic 1 : Algebra of Vectors, Section Formula, Linear Dependence & Independence of Vectors, Position 
Vector of a Point, Modulus of a Vector, Collinearity of Three points, Coplanarity of Three Vectors & 
Four Points, Vector Inequality 


Topic 2: Scalar or Dot Product of two Vectors, Projection of a Vector Along any other Vector, Component 
of a Vector 


Topic 3 : Vector or Cross Product of two vectors, Area of a Parallelogram & Triangle, Scalar & Vector 
Tripple Product 


Topic 4 : Scalar Product of Four Vectors, Reciprocal System of Vector, Application of Vectors in 
Mechanics 
Three Dimensional Geometry M-488-M-521 


Topic 1 : Direction Ratios & Direction cosines of a Line, Angle between two lines in terms of dc’s 
and dr’s, Condition of Parallelism & Perpendicularity of two Lines, Projection of a Point on a Line, 
Projection of a Line Segment Joining two Points 


Topic 2: Equation ofa Straight Line in Cartesian and Vector Form, Angle Between two Lines, Condition 
for Coplanarity of two Lines Perpendicular Distance of a Point from a Line, Shortest Distance between 
two Skew Lines, Distance Between two Parallel Lines. 

Topic 3 : Equation of a Plane in Different Forms, Equation of a Plane Passing Through the Intersection 
of two Given Planes, Plane Containing two Lines, Angle Between two Planes, Angle Between a Plane 
and a Line, Distance Between two Parallel Planes, Position of Point and Line wrt a Plane, Projection of 
a Line on a Plane 

Topic 4: Sphere and Miscellaneous Problems on Sphere 

Probability M-522-M-535 
Topic 1 : Multiplication Theorem on Probability, Independent events, Conditional Probability, Baye’s 
Theorem 

Topic 2 : Random Variables, Probability Distribution, Bernoulli Trails, Binomial Distribution, Poisson 
Distribution 

Properties of Triangles M-536-M-548 
Topic 1 : Properties of Triangle, Solutions of Triangles, Inscribed & Enscribed Circles, Regular Polygons 
Topic 2 : Heights & Distances 


Mock Test 1 with Solutions MT-1 - MT-6 


Mock Test 2 with Solutions MT-7 - MT-12 
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JEE Main Score Vs Rank 2020 


Estimated JEE Main Score Vs Rank range for 2020 
Jan. session: 


[marws00 [Rank 
260 - 274 200 - 500 
7250-259 | 500-1000 


7220-739 | 1500-3500 
200-219 | 3500-6000 
[420-149 | 15000-5000 


JEE Main Percentile vs Ranks 


It is also important to understand which rank will be 
awarded to a candidate on a certain percentile. It is 
as important as understanding the JEE Main marks 
vs percentile. Candidates can refer the table below 
for the same: 


Percentile Scores 
(NTA Score) 


98 8750 
ee 17,500 
86,20 
96 35,00 
8 43,700 
88,20 
a ee 70,000 
ae. dl 78,700 
a ey 87,450 


Expected Rank 
(Approximate) 


JEE Main 2019 Marks vs Rank 


It should be noted that JEE Main 2019 was of 360 marks where as JEE Main 2020 was of 300 Marks. 
So Please make adjustments why comparing the marks and the rank. 


310 marks to 360 marks 1 to 100 


182 marks to 184 marks 8001 to 8500 


179 marks to 181 marks 8501 to 9000 


290 marks to 309 marks 101 to 200 


177 marks to 178 marks 9001 to 9500 


270 marks to 289 marks 201 to 500 


1501 to 2000 
2001 to 2500 
2501 to 3000 
3001 to 3500 
3501 to 4000 


4001 to 4500 
4501 to 5000 


185 marks to 189 marks 7501 to 8000 


175 marks to 176 marks 9501 to 10000 


118001 to 
109 marks to 116 marks 139400 
139401 to 
182200 
160801 to 
182200 
More than 
182201 


102 marks to 108 marks 


94 marks to 101 marks 


Less than 93 marks 
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Seats offered by NITs, IIITs, and CFTlIs 


Institutes Participating Institutes | OBC NCL SC Total Seats 
23 


T 
310 


658 


JEE Main Cutoff Trends (2013-2019) 


Tabulated below is the category wise JEE Main cut off marks for the previous years: 


a 


ST 
4 
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Sets, Types of Sets, Disjoint Sets, 
Complementary Sets, Subsets, 
Power Set, Cardinal Number of 
Sets, Operations on Sets 


TOPIC 


Set A has m elements and set B has n elements. If the total 
number of subsets of A is 112 more than the total number 
of subsets of B, then the value of m-n is : 
[Sep. 06, 2020 (1)] 
Let S= {1,2,3,..., 100}. The number of non-empty subsets 
A ofS such that the product of elements in A is even is : 
[Jan. 12, 2019 (D] 


(o) 2°° (2° -1) 


(d) 25941 


(a) 7100 _y 
(c) 259-1 
Let S={xeR:x>0 and 


2| Vx -3|+vx(vx -6)+6=0.ThenS: 
(a) contains exactly one element. 

(b) contains exactly two elements. 

(c) contains exactly four elements. 

(d) is an empty set. 


[2018] 


If f(x) + 2(1)=38 ,x #Oand 

x 
S= {x eR: f(x) =f(—x)}; then S: 
(a) contains exactly two elements. 
(b) contains more than two elements. 
(c) is an empty set. 
(d) contains exactly one element. 


Let P = {0: sin® — cos@ = ./7 cos0} and Q= {0: sin6 + 
cos0 = ,/2 sin8} be two sets. Then: 
[Online April 10, 2016] 


[2016] 


(a) PcQ and Q-P#¥6o 
(b) QgP 
(c) P=Q 
(d) PZQ 


10. 


11. 
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A relation on the set A = {x : |x| < 3, xeZ}, 
where Z is the set of integers is defined by 
R= {(x, y): y=|x|, x#—1}. Then the number of elements in 
the power set of R is: [Online April 12, 2014] 
(a) 32 (b) 16 (c) 8 (d) 64 

Let ¥={1,2,3,4,5}. The number of different ordered pairs 
(Y, Z) that can formed such that Yc X, Zo X and YZ 
is emptyis : [2012] 
(a) 52 (b) 35 (c) 25 (d) 53 

If.A, B and C are three sets such that AW B= ANC and 
AUB=AUC, then [2009] 
(a) A=C 


(c) ANB=6o 


(b) B=C 
(d) A=B 


Venn Diagrams, Algebraic 
Operations on Sets, De Morgan’s 
Law, Number of Elements in 
Different Sets 


A survey shows that 73% of the persons working in an 
office like coffee, whereas 65% like tea. If x denotes the 
percentage of them, who like both coffee and tea, then x 
cannot be : [Sep. 05, 2020 (D] 
(a) 63 (b) 36 (c) 54 (d) 38 

A survey shows that 63% of the people in a city read 
newspaper A whereas 76% read newspaper B. Ifx% of the 
people read both the newspapers, then a possible value of 
x can be: [Sep. 04, 2020 (D] 
(a) 29 (d) 55 


(b) 37 (c) 65 


50 n 

Let U XxX; = U Y, =T, where each_X, contains 10 elements 
i=l i=l 

and each Y, contains 5 elements. Ifeach element of the set 

T is an element of exactly 20 of sets X;'s and exactly 6 of 

sets Y,'s, then 7 is equal to [Sep. 04, 2020 (ID] 


(a) 15 (b) 50 (c) 45 (d) 30 


rn Mathematics 


12. 16. 


13. 


14. 


15. 
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Let X= {ne N-1<n<50}. If 
A= {ne X: nisamultiple of 2} and 


B= {ne X:nisa multiple of 7}, then the number of 
elements in the smallest subset of X containing both A 
and Bis _ [Jan. 7, 2020 (ID] 


2 
Let Z be theset of integers. IfA= {xeZ : 20°72)(0" —Sx* 6) = 14 


and B= {x¢ Z:-3 <2x-1< 9}, then the number of subsets 
of the set A x B, is: [Jan. 12, 2019 (ID 
@ 2° @ 28 © 2” @ 2” 


In a class of 140 students numbered 1 to 140, all even 
numbered students opted Mathematics course, those 
whose number is divisible by 3 opted Physics course and 
those whose number is divisible by 5 opted Chemistry 
course. Then the number of students who did not opt for 
any of the three courses is: [Jan. 10, 2019 ID] 
(a) 102 (b) 42 (c) | (d) 38 
Let A, B and C be sets such that 6# AN BCC. Then 
which of the following statements is not true ? 

[April 12, 2019 (ID] 
(a) BOC#O 
(b) If (A-—B)cC,then 4cC 
(c) (CUA)A(CUB)=C 


(d) If (A-C)CB, then ACB 


17. 


Two newspapers A and B are published in a city. It is 
known that 25% of the city population reads A and 20% 
reads B while 8% reads both A and B. Further, 30% of 
those who read A but not B look into advertisements and 
40% of those who read B but not A also look into 
advertisements, while 50% of those who read both A and 
B look into advertisements. Then the percentage of the 
population who look into advertisements is: 

[April. 09, 2019 (ID] 
(a) 13.9 (b) 12.8 (c) 13 (d) 13.5 
In a certain town, 25% of the families own a phone and 
15% own a car; 65% families own neither a phone nor a 
car and 2,000 families own both a car and a phone. Consider 
the following three statements : [Online April 10, 2015] 
(A) 5% families own both a car and a phone 
(B) 35% families own either a car or a phone 
(C) 40,000 families live in the town 
Then, 
(a) Only (A) and (C) are correct. 
(b) Only (B) and (C) are correct. 
(c) All (A), (B) and (C) are correct. 
(d) Only (A) and (B) are correct. 
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(28) 2” =112+2" >2”-2" =112 
=> 2"(2"-" -1) = 24(27 -1) 
“m=7,n=4>mn =28 
(b) °. Product of two even number is always even and 
product of two odd numbers is always odd. 
Number of required subsets 
= Total number of subsets — Total number of subsets 
having only odd numbers 
= 72,100 250— 250(2>9 1) 
(b) Case-I: x €[0,9] 


23-Vx)+x-6vx +6=0 


=> x —8Vx +12=0=> Vx =4,2 
=> x=16,4 
Since x €[0,9] 
x=4 
Case-II: x €[9, 00] 


2(Vx -3) +x—6Vx +6 =0 


= x—4vx =0>5x=16,0 
Since x €[9,00] 

.x=16 
Hence, x =4 & 16 


(a) r¢a)+2e( 1) =3% (1) 


(4) +2f(x) = 


x 
Adding (1) and (2) 


1 
> roo t(Z) =x ser 3) 
Substracting (1) from (2) 


= f(x) -*(4) = aay (A) 
x) x 
On adding (3) and (4) 


is 
Xx 


f(x) =f(-x) 32 x ee >X 
x x 


< 29 


or x=2, -V2 


_ Hints & Solutions 


10. 


(c) sin® — cos@ = ./2 cos0 
=> sin® =cos0+ ./2 cos0 


= (24 1) cos6 = (=) cos® 


=> (J2-1) sin@ =cos0 


= sinO+cos0= /2 sind 
P=2 
(b) A= {x: |x| <3, x eZ} 
A= {(2,-1,0, 1, 2} 
R= {@ y) sy = |x], x 4-1 
R= {@, 2), (0, 0), (1, 1), (2; 2)} 
R has four elements 
Number of elements in the power set of R 
=2*= 16 
(b) Let X= {1,2, 3,4, 5} 
n(x)=5 
Each element of x has 3 options. Either in set Y or set Z or 
none. (*" YAZ=9) 
So, number of ordered pairs = 3° 
b) « B=(BOA)UB 


=(ANC)UB 


es 
w 
C 

Res 


(b) Given, n(C) = 73, n(T) = 65, n(C AT) =x 

1.65 2 n(C NT) = 65+ 73-100 

> 652x238 >x 436. 

(d) Let n(U) =100, then n(A) = 63, n(B) =76 

nANB)=x 

Now, 1(AU B) = n(A)+n(B)—1n(An B) <100 
= 63+76—x <100 

=>x2139-1005 x 239 
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a Mathematics] 


* (AM B) < n(A) 
>x<63 
3 39<x< 63 


50 n 
i. @ | |x, =| Jy=7 
i=] 


i=1 


n(X,) =10, n(¥,) =5 


So, Ux, = 500, Uy, = 5n 
i=] i=l 
_, 500 _ sn 
20 6 
12. (29) From the given conditions, 
n(A)= 25, n(B)=7 and n(4 B)=3 
n(A UB)=n(4)+n(B)—n(4 OB) 
=25+7-3=29 
13. (a) Letxe A, then 


n=30 


242)? -Sx46) = 1 => (x + 2)(x-2)(x-3) =0 
x=-2,2,3 
A= {-2, 2,3} 
Then, n(A)=3 
Let x € B, then 
—3<2x-1<9 
-l<x<SandxeZ 
B= {0, 1, 2,3, 4} 
n(B)=5 
n(A x B)=3x5=15 


Hence, Number of subsets of A x B = 24 


Maths 


14. @ A 
OOS 


Chemistry 


Physics 


P= {30, 60,90, 120} 
=> n(P)=4 


15. 


16. 


17. 


O= {6n:n € N,1 <n <23}-P 
=> n(Q)=19 
R= {l5n:neN,1<n<9}-P 
=> n(R)=5 
S={l0n:neN,1<n<14}-P 
=> n(S)=10 
n(T) = 70 — n(P) — n(Q) — n(S) = 70 — 33 = 37 
n(V) =46— n(P)— n(Q)— n(R)= 46-28 = 18 
n(W) = 28 —n(P) — n(R) — n(S) = 28-19 =9 
= Number of required students 
140-(4+ 19+5+10+37+18+9) 
=140-102=38 
(d) (1), (2) and (4) are always correct. 
In (3) option, 
IfA=Cthen A—C=6 
Clearly, 6c B but A CB is not always true. 


(a) 
A B 


( 


% of people who reads A only = 25— 8= 17% 

% of people who read B only = 20-8 = 12% 

% of people from A only who read advertisement 
=17x0.3=5.1% 

% of people from B only who read advertisement 
=12x0.4=4.8% 

% of people from A & B both who read advertisement 
=8x0.5=4% 

.. total % of people who read advertisement 
=5.1+4.8+4=13.9% 

(c) n(P)=25% 

n(C)= 15% 

n(P'UC’)=65% 

=> n(P UC)'=65% 

n(P UC) =35% 


n(P. AC) =n(P)+n(C)-n(PUC) 
25+ 15—35=5% 

x X 5% =2000 

x=40,000 
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Relations and 
Functions 


5. The domain of the definition of the function 


‘ 1 
x)= 
f= 
(a) (-1, 0) UCL, 2) U(3, 0) 
(b) 2, -l) U (I, 0) VU (2, 20) 
1. Let R, and R, be two relations defined as follows : (c) (-1,0) UCL, 2) U(2, 0) 


R, ={(a, b) € R* sa’ +b? d (d) (1,2) UQ, «) 
1={G@, 2) . ee 6. The range of the function 


Relations, Domain, Codomain and 
Range of a Relation, Functions, 
Domain, Codomain and Range of a 
Function 


+1logio (x? — x) is: [April. 09, 2019 ID] 


TOPIC EE 


R, ={(a, b) ER’ :a* +b? ¢O}, where Q is the set of all 
2, 


x : : 
rational numbers. Then : [Sep. 03, 2020 (ID] £ (x) ae | eel * eee [ale Naty i 2012 
(a) Neither R, nor R, is transitive. 
a) R b) GC 1,1 R-{0} (dd) F-1,1 
(b) R, is transitive but R, is not transitive. @) ) ¢ ) © oF OI ] 
(c) R, is transitive but R, is not transitive. 7. Thedomain of the function f(x) = 7 [2011] 
(d) R, and R, are both transitive. 7 [|x| -—x 
; _-if|x|4+5) ; (a) (0, o) (b) (— ©, 0) 
2. The domain of the function f(x) =sin (EE) is i eye) (dy (28.508) 


8. Domain ofdefinition of the function 
(—90, —a] U[a, «]. Then a is equal to: 


n — 3 F 3 . 
[Sep. 02, 2020 (D] F(x) 4-x2 t login (x x) 51S [2003] 
17 17-1 14+¥17 17 (a) (-1,0)U(,2)U(2,0) (b) (4,2) 
(a) wn (b) at () ww (d) My 
(c) (-1,0)U(a,2) (d) (1,2) U(2,0) 


3. IfR={@%y): x, ye Z, x7 +3y* <8} isarelationon the ——---------pygees-n-2- ens eeceesecee terete 
: : ah F Even and Odd Functions, Explicit 
set of integers Z, then the domain of R™ is: j and Implicit Functions, Greatest 
[Sep. 02,2020()] Integer Function, Periodic 
(a) {-2,-1,1,2} (b) {0,1} Functions, Value of a Function, 
(c) {-2,-1,0, 1,23 (d) {-1,0, 1} ‘ Equal Functions, Algebraic 
‘ Operations on Functions 


4. Let: R—> R be defined by f(x)=—>, xe R. Then 
l+x 9. Let [¢] denote the greatest integer <¢, Then the equation 


the range of fis : [Jan. 11, 2019 (D] in x, [xP +2[x+2]—7=Ohas: [Sep. 04, 2020 (D] 
Ld (a) exactly two solutions 
(a) |- > | (b) R—-[-1, 1] (b) exactly four integral solutions 
(c) no integral solution 


(d) infinitely many solutions 
| (d) CI, I)— {0} 


rn Mathematics 


10. 15. 


11. 


12. 


13. 


14. 
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Let f(x) be a quadratic polynomial such that f(-1) +f(2)= 
0. Ifone of the roots of f(x) = 0 is 3, then its other root lies 
in: [Sep. 02, 2020 ID] 


@ CLO) ®d3 © B-D @ @D) 
xLx] 


14x?’ 


Let f(1, 3) > R be a function defined by f(x) = 


where [x] denotes the greatest integer <x. Then the range 
of fis: [Jan. 8, 2020 (ID] 


23 34 21 3 4 
@) Gates () (FaMGs] 
24 34 
(c) (24) (d) (2.2) 


<i,t to: 
“ft ) ae ‘ |x| 7 hen, 1 2 | 1S equal to 


+X 


[April 8, 2019 (D] 
(a) 2x) — (b) 2f’) ©) (f)?_— A) -2flx) 
Let f(x) = a* (a> 0) be written as f(x) = f(x) + f(x), where 
J) is an even function and f{(x) is an odd function. Then 
Six +y)+f—y) equals : [April. 08, 2019 dD] 
(a) 24S) (b) 2A +y)f,—-Y) 
(c) 26,00) (d) 2f,(« +y)£0-Y) 

1 3n 


Let f(n)= i+ z Jn , where [n] denotes the greatest 


56 

integer less than or equal ton. Then }* f (n) is equal to: 
n=| 

[Online April 19, 2014] 


(a) 56 (b) 689 (c) 1287 (d): 1399 


18. 


Let fbe an odd function defined on the set of real numbers 
such that for x = 0, f(x) =3 sinx + 4 cos x. 


lln 
Then f{x) at x= ire is equal to: [Online April 11, 2014] 
3 3 
(a) 5123 (b) -5+23 
3 3 
(c) 57 2N3 (d) =52N3 


Areal valued function f(x) satisfies the functional equation 


SA-Y=fOLO)-f(a-x) fat y) 

where ais a given constant and f(0)=0, f(2a—x) is equal 
to [2005] 
(a) —f() (b) f@) 

(c) f(@tf(a-x) (d) fCx) 

The graph of the function y = f(x) is symmetrical about the 
line x = 2, then [2004] 


(a) f(x)=—-f(-x) (b) f(2+x)= f(2—-x) 
(c) f(ix)= f(-x) (d) f(xt+2)= f(x-2) 
If f:R-OR satisfies f(x+ y) = f(x) + f(y), for all x, 


y €R and f(1) =7, then Ef) is [2003] 
Tn(n +1) Tn 

(a) .- a (b) zs 

(c) ee) (d) 7n+(n+1) 


2. 
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Relations and Functions M-7 


_ Hints & Solutions 


=> 124/ 


1. (@ ForR, let a=1+ 2, b=1-V2, c=8'" é 
aR,b => a? +b* = (1+ V2) +(1- V2)’ =6 €O = DISS 
bRic => b? +c? = (1-V2)? +(8"4)? =3 €Q 


Nl 


1 
—~Sys 
aa y 


aR,c => a® +c? = (1+ V2)? +(8!4)? =34+4V2 €O 


.. R, is not transitive. = The range offis |-+-3} 
For Ry let a=1+ V2, b= V2, e=1-V2 5. (c) Todetermine domain, denominator #0 and x3 —x>0 
aRsb => a? +b” = (1+ V2)? +(W2)? =5+2V2 ¢O ie., 4-x2 400x442 (1) 
and x (x-—1)(@+1)>0 
bRyc => b? +c? = (V2) +(1-V2)? = 5-242 €O ( ia . _ : 
m  t—!!_dt—Tt— 
aRjc => a’? +c? = (1+ V2)? +(1-v2)? =6 €O I 0 1 
.. R, is not transitive. Pe) 7 a, sy ; al) 
Hence domain is intersection of (1) & (2). 
2 @ -fey=sin (ELS) ie. € (1,0) U(1,2)UQ%) 
x +1 
|x|+5 x 
w-ls< <1 x) =——,xeER 
a 6 ) S() i 
=| x]4+5<x741 [x7 +140] 


Ifx>0,|x|=x=> f (x)= 


2 > 
= x°-|x|420 which is not defined for x =— 1 


( 1-vi7\f 1+4i7) 


20 == ‘(x)= 
=e) 5 Il | 5 y Ifx<0,|x|=-x=> f(x) iS 
which is not defined for x = 1 
ae 2 - 14417) - 1+J17 a Thus f(x) defined for all values of R except | and—1 
| 2 2 Hence, range=(— 1, 1). 
1+-17 1 
a= alld 7 0) f@%)=——. f(x) is define if|x|—x>0 
: 0 
3. @ Since, R={(x y): x, yEZ, x° +3y" <8} = |x|>x, => x< 
Hence domain of f(x) is (— 2, 0) 
R={), (2, 0, -D, (0, D, Cd, 0)} 
. 3 
=D. ={-1, 0,1} &  @ = TS + logig(° —x) 
-x 


x 4—x" 2h x° -x>0; 
4. (a) 10-72 =* “ es 


x#+4 V4 and -l<x<0orl<x<0 


ee 

oy 14x? -\ : (+ 
5 10. 1 

1+,/1-4y 


5 D=(-L NUL o)- {4 
D=(-1, 0)U, 2)UQ, ©). 


=> yx*-x+y=0>x= 


= 1-4y?20 
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es Mathematics 


9. () The given equation 
[xP +2[x]+4-7=0 =o 


=> [xP +2[x]-3 =0 
= [xP +3[x]-[]-3=0 =2I0e( f=] ~ 20) 
=> ([x]+3)((x]- 1) = 0 >[x] =1 or-3 13. (a) Given function can be written as 
=> x e[-3, -2) Uf], 2) hag aia 
.. The equation has infinitely many solutions. f@=a= 2 2 
10. (a) Let f(x) = ax’? +bx+e 
x S% 
Given: f(-1)+ f(2) =0 where f(x) = = is even function 
a-—b+c+4a+2b+c=0 
. x =X 

= 5atb+2e=0 ~) f= “ =" ~ is odd function 
and f(3)=0>9a+3b+c=0 ..(ii) 
From equations (i) and (ii), =>fiaty)t+f@-y) 

a b Cc a b c axty + ay aw + aty 
1-6 18-5 15-9 5 13 6 = 2 2 


Product of roots, af = a < and a=3 
a 


= xa ta*)+a“*(a* 4 a”)] 


=) 2 
=> pB=— e(-l, 0) 
5 ata*\a +a” 
~§ CONE. = 6) .f0) 
= aL x € (1,2) 1. Sr 
ll. (b) f(x) 14. @ Let f(n)= 3" T00 n 
2x 
2 4 Hele) where [7] is greatest integer function, 
= [0.33434 
1—x2 is 100 
' l+x7° eed For n = 1, 2, ..., 22, we get f(n) =0 
FC) a and for n = 23, 24, ..., 55, we get f(n)=1 xn 
“5 xe2,3) For n= 56, f(n)=2 xn 
1+x? 
56 
“. f(x) isa decreasing function So, 2 f (n) = 1 (23) + 1 (24) +... + 1 (55) + 2(56) 
n=l 
21 6 4 
S| = 23 +24+...+55)+ 112 
ve(? 5) (< 4 ( ) 
33 
4 34 =; [46 + 32] +112 
> y > U > 
Eales] a 
_ = 5 (78) + 112 = 1399. 
12. @) f0)=10¢( = 111 15. (c) Given fbe an odd function 
f (x) =3 sinx +4 cos x 
I 2x Now, 
7 2 
2% 14x") (=) . (Y=) (=) 
= = 3sin + 4cos 
(25) log 14 2x tf 6 6 6 
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Relations and Functions M-9 


(4) = 3sin( 2n4 *) -4cos( 2n4 *) 
HEE sero] 


sin(—8) = —sin® 
and cos(—@) = —cos® 


ic ae -ssin{2n—2) - 4eos{ 2x] 
=> /( Un) = sasin(* *) 4eos7 
[ 


Un) = ahaa 


2 


{For odd functions 


>f 


ee (= Ut) 2323 


(a) Given that f(0)=0 and put 


x=0,v=0, 
£0) = f?()- f?(@) 
f(a =0 = f@=0 


fQa—x)=f(a-(x-a)) 
= fa) fx—a)—fO)f(w) 
=fla)fx—a)-fe)=—f() 
= f(Qa-x)=-f(x) 


17. (b) Given that a graph symmetrical. with respect to line 
x =2 as shown in the figure. 


yY* 
ee ey 
x, o) 
x= 2 
From the figure 


f(x) = f (x2), where x, 
af2@-o=f27s) 

18. (a) f(xty)=f(x)4+ f(y). 
~ fQ=7 


fM=f+ D=f0) +f) = 14 
F@O=f/A+2)=f0) +f) =21 


=2-x andx, =2+x 


# +H) =7(1+2+3.....+n) 
r=l 


7n(n+1) 
2 


Circular System, Trigonometric 
Ratios, Domain and Range of 
Trigonometric Functions, 
Trigonometric Ratios of Allied 
Angles 


For any Oe (<. 4 the expression 


3(sinO — cos0)* + 6(sinO + cos®)? + 4sin®O equals: 

[Jan. 9, 2019 (D] 
(a) 13 —4cos?0 + 6sin?0cos70 
(b) 13 —4cos° 
(c) 13 —4cos?0 + 6cos*0 


(d) 13 —4cos*0 + 2sin?0cos70 


Lat fp (x) == (sin x+cos* x where xe R and k>1. 


Then fy (x)-f6(x) equals [2014] 
i ed 

@) 3 Olen 
1 1 

(c) é @) 5 


T 
If2cos 8 +sin 0= 1 Ga 
then 7 cos 8+ 6 sin 0 is equal to:[Online April 11, 2014] 
z b) 2 
@) 5 (b) 


11 46 
(c) 7 (d) _ 


www.jeebooks.in 


tanA ‘ cotA 
l-cotA Il-tanA 


The expression 


can be written as: [2013] 
(a) sinA cosA + 1 (b) secA cosecA + 1 

(c) tanA + cotA (d) secA + cosecA 

The value of cos 255° + sin 195° is[Online May 26, 2012] 


(©) {43 @ Ba 


Let f(x) = sin x, g(x) =x. 

Statement 1: f(x) < g(x) forxin (0,00) 

Statement 2: f(x) <1 for x in (0, 0) but g(x) > «asx 0, 
[Online May 7, 2012] 

(a) Statement | is true, Statement 2 is false. 

(b) Statement 1 is true, Statement 2 is true, Statement 2 is 

acorrect explanation for Statement 1. 


(c) Statement | is true, Statement 2 is true, Statement 2 is 
nota correct explanation for Statement 1. 


(d) Statement 1 is false, Statement 2 is true. 


A triangular park is enclosed on two sides by a fence 
and on the third side by a straight river bank. The two 
sides having fence are of same length x. The maximum 


area enclosed by the park is [2006] 
3 
@) 3.2 ) > 
2. 8 
(c) —x* (d) nx? 
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Trigonometric Functions M-11 


Trigonometric Identities, 
Conditional Trigonometric 
Identities, Greatest and Least 
Value of Trigonometric Expressions 


3 _ (3 
The value of c0s'( 2) cos =) sin’ (2 sin =) is 


[Jan. 9, 2020 (D] 


1 1 
Oly © > 
1 a 2 
O5 @) 3 
V2sina 1 l-cos2B. 1 
If = and = > 
Vi+cos2a 7 2 10 


T 
a,Be (05) , then tan (a + 2) is equal to 


If L =sin’( =) sin?() and 


M =cos? (=) sin (2), then: [Sep. 05, 2020 (ID 


[Jan. 8, 2020 (ID] 


1 1 TT 1 ™ 

(a) L= B cos. (b) ie ~ 7088 
1 1 T 

(c) M= aR (d) Me 3 8 


The set of all possible values of 0 in the interval (0, 7) for 
which the points (1, 2) and (sin®, cos®) lie on the same 


side of the linex + y= lis: [Sep. 02, 2020 (ID] 


(a) [fo 4 (b) 
3n T 
0 (99) @ (94) 


The angle of elevation of the top ofa vertical tower standing 
on a horizontal plane is observed to be 45° from a point A 
on the plane. Let B be the point 30 m vertically above the 
point A. If the angle of elevation of the top of the tower 
from B be 30°, then the distance (in m) of the foot of the 
[April 12, 2019 ID} 


(b) 15(5—/3) 
(d) 15(1+./3) 


tower from the point A is: 
(a) 153 +./3) 
() 15(3-./3) 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


The value of [April 9, 2019 ID] 


cos?10° — cos10° cos50° + cos?50° is : 


3 
(a) a + cos20° (b) 3/4 


(c) (1 + €0820°) (d) 3/2 


Two poles standing on a horizontal ground are of heights 
5m and 10m respectively. The line joining their tops makes 
an angle of 15° with the ground. Then the distance (in m) 
[April. 09, 2019 (ID] 


(b) 5(V3 41) 


between the poles, is: 
(a) 5(2++3) 
(a) 10(/3 -1) 


The value of sin 10° sin 30° sin 50° sin 70° is: 


[April. 09, 2019 (ID] 


(c) 524,83) 


1 1 
(a) 16 (b) 30 
1 1 
(c) 18 (d) 36 


3 5 
Ifcos (a+ B) = =, sin(a—B)= = and 0<a, B< + then 


tan(2q) is equal to: [April 8, 2019 (D] 
(a) & (b) °° 

52 16 
© = @ = 

16 52 


Ifsin4at 4 cos*B +2=4/2 sinacos B; a, Be[0, 7], then 
cos(a + B)—cos(a—f) is equalto: [Jan. 12, 2019 (ID] 


(a) 0 (b) -1 
() V2 (d) —/2 
1 
Let f(x) = (sink x+cos! x} fork=1, 2, 3,... Then for 


all x eR, the value of f4(x)—_f¢ (x) is equal to: 
[Jan. 11,2019 (D] 


1 1 
@ () Z 
—l 5 
© (d) D 
The value of [Jan. 10, 2019 (ID] 
TT TT Tl 
— 10 sin 310 
i b) 
. 1024 
(c) _ (d) = 


me, as 


20. If 5(tan?x —cos?x) = 2cos 2x + 9, then the value ofcos4xis 26. 


21. 


22. 


23. 


24. 


25. 
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[2017] 


7 3 
(a) “9 (b) “5 


1 4 2 
() 5 @ 5 
Ifm and Mare the minimum and the maximum values of 


1. 
4+4—sin” 2x—2cos*x,x eR, thenM —mis equal to : 


[Online April 9, 2016] 


15 
(a) OF 


Al[N BIO 


1 
() @ 5 


3 1 
If cos a + cos B = > and sin a + sinB a and 0 is the 


the arithmetic mean of a and B , then sin 20 + cos 20 


is equal to : [Online April 11, 2015] 
3 L 

(a) 5 (b) 5 
4 8 

() = d) 5 


nr 0 
cot) —+— 
ij ] 


If coseco = P*4 (p#q#0), then 


is 


equal to: [Online April 9, 2014] 
p q 
a) 4{— b) 4/— 
Eo 
() pq (d) pq 
If.A =sin? x + cos*x, then for all real x: [2011] 
13 
Wie (bt) 1<A<2 
2% AX eI d oe A<l 
(c) hice (d) Pen 
4 P 5 
Let cos(a+B)=— and sin (a—B)=—, 
5 13 
where 0<a, B< ° . Then tan 2a = [2010] 
56 » 9 
@ 33 OD 
20 423 
(c) 7 @) 1 


27. 


28. 


29. 


30. 


31. 


32. 


Let A and B denote the statements 
A:cosa+cos B+ cos y=0 
B:sina+sinB+siny=0 


Ifcos (B—y) + cos (y—a) + cos (a— B) = = then [2008] 


(a) Ais false and B is true 

(b) both A and B are true 

(c) both A and B are false 

(d) Ais true and B is false 

If p and g are positive real numbers such that p* + q? = 1, 


then the maximum value of (p + q) is [2007] 
1 1 

@ 5 OF 

(c) /2 (d) 2. 


1 ‘ 
If 0<x<7m and cosa +sinx =, «then tanx is[2006] 


(a) (1-7) (b) (4-7) 
4 3 

_ (4447) (+7) 
(c) ; (d) ri 


Ifu= Va? cos? 0+b? sin? 0 +Va? sin? 0+ b* cos? 0 


then the difference between the maximum and minimum 


values of u? is given by 
(a) (a-b) 
(©) (a+b) 


[2004] 
(b) 2a? +57 


(d) 2(a* +57) 


Let a,B be such that t<a-B<3n. 


; : 21 2 
If a ears and c0s a +c0s = —=, then the 


value of cos * > B [2004] 
26 3 

ere ©) 7130 
6 = 

O @ ~Yi30 

The function f(x) = le +x? +1], is [2003] 

(a) neither an even nor an odd function 

(b) an even function 

(c) an odd function 

(d) aperiodic function. 

The period of sin? 9 is [2002] 


(a) 1? 
(c) 2n 


(b) x 
(d) x/2 
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Trigonometric Functions 


33. Which one is not periodic? [2002] 39, 
(a) | sin3x |+sin2x (b) cos /x + cos2x 
(c) cos 4x + tan?x (d) cos2x + sinx 
—— (PW solutions of Trigonometric = Ory 
TOPIC 3| Equations neg 


34. Ifthe equation cost@+sint +A =0 has real solutions 
for 0, then A lies in the interval : 


1 
© [4-3] 


11 35 
2 [oe = ran 41. 


35. The number of distinct solutions of the equation, 


log,,,|sin x| = 2 —log, ,|cos x| in the interval [0, 27], is 
[Jan. 9, 2020 (D] 
36. The number of solutions of the equation 


5x 50 a 
1 + sin*x = cos? 3x, x © =| is : [April 12, 2019 (D] 
(a) 3 (b) 5 
(c) 7 (d) 4 
37. LetS be the set of all a € R such that the equation, cos 2x 
+a sin x =2a-7has a solution. Then S is equal to: 
[April 12, 2019 ID] 
(a) R (b) [1,4] 
(c) [3,7] (d) [2,6] ie: 


38. If [x] denotes the greatest integer < x, then the system of 
linear equations 
[sin 8] x + [—-cos 8] y=0 


[cot 0]x+ y=0 [April 12, 2019 (ID] 


44. 
(a) have infinitely many solutions if 0¢ (<. 2) and 


has a unique solution if 0€ G ®) . 


(b) has a unique solution if 0 € (é. =) fn me) . 


m 20 
(c) has a unique solution if v2.24) and have 


T 
infinitely many solutions if 9 € [x me) . 


(d) have infinitely many solutions if 


E 72) ( 2 
6 : Ul mt, 
2 3 6 


[Sep. 02,2020(ID] 40. 


45. 


M-13 


Let S= {Oe[-2 x, 27] : 2 cos*0 + 3 sinO=0}. 
Then the sum of the elements of S is: [April 9, 2019 (D] 


13z 


s by) 22 
@ = o) = 


(c) 2n (d) a 


IfO0<x< 5 then the number of values of x for which 


sin x — sin 2x + sin 3x = 0, is: 
(a) 3 (b) 1 
(c) 4 (d) 2 


The number of solutions of sin 3x = cos 2x, in the interval 


[Jan. 09, 2019 (ID)] 


(s. x| is [Online April 15, 2018] 
(a) 3 (b) 4 
(c) 2 (d) 1 


If sum of all the solutions of the equation 


8cosx: cos( Z+-x)c09{ 2x) -4 —1 in [0, 2] is kx, 
6 6 2 


then k is equal to: [2018] 
3B 3 

@) 5 (b) 
20 2 

OF () 5 


If 0<x <2z, then the number of real values of x, which 
satisfy the equation 


cos Xx + cos 2x + cos 3x + cos 4x = Ois: [2016] 
(a) 7 (b) 9 
(c) 3 (d) 5 


The number of x €[0,27] for which 


W2sin’ x +18cos7 x ~J2cos* x +18sin2 X| = lis 


[Online April 9, 2016] 
(a) 2 (b) 6 
(c) 4 (d) 8 
The number of values of a in [0, 27] for which 
2sin3a—7 sin? a +7 sin o=2, is: [Online April 9, 2014] 
(a) 6 (b) 4 
(c) 3 (d) 1 
Let A= {0: sin(®)= tan(6)} and B= {0: cos(8) = 1} be two 
sets. Then : [Online April 25, 2013] 
(a) A=B 
(6) AcB 
(c) BCA 
(d) ACB and B-A#o 


_ Mathematics 


47. 


48. 


49. 
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The number of solutions of the equation 


sin 2x —2 cosx +4 sin x= 4 in the interval [0, 57] is : 
[Online April 23, 2013] 

(a) 3 (b) 5 

(c) 4 (d) 6 


Statement-1: The number of common solutions of the 
trigonometric equations 2 sin?@ — cos 20 = 0 and 
2 cos” @—3 sin 0 = 0 in the interval [0, 27] is two. 
Statement-2: The number of solutions of the equation, 2 
cos? §—3 sin 6 = 0 in the interval [0, 7] is two. 
[Online April 22, 2013] 
(a) Statement-1 is true; Statement-2 is true; Statement-2 
is acorrect explanation for statement-1. 
(b) Statement-1 is true; Statement-2 is true; Statement-2 
is not a correct explanation for statement-1. 
(c) Statement-1 is false; Statement-2 is true. 
(d) Statement-1 is true; Statement-2 is false. 
The equation e%™* — eSim_ 4 =) has : 
(a) infinite number of real roots 
(b) noreal roots 
(c) exactly one real root 
(d) exactly four real roots 


[2012] 


50. 


51. 


52. 


The possible values of 0 €(0,7) such that 
sin (0) + sin (46) + sin (78) =Oare [2011RS] 


am 5x mn 2n 3n 8a 


Oa 22? 3° 4° 6 
2n m um 2n 3n 35n 
(b) 9°4°2°3° 4’ 36 
2n mn nm 2n 3n 8n 
CE gg eas 
2n n 4n nxn 3n 8 
(d) 


9°47 9°22? 4’ 9 


The number of values of x in the interval [0,37] satisfying 


the equation 2sin? x+5sinx-3=0 is [2006] 
(a) 4 (b) 6 

(c) | (d) 2 

The number of solution of tan x + sec x = 2cos x in [0, 2 7) 
is [2002] 
(a) 2 (b) 3 


(c) 0 (d) 1 
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Trigonometric Functions M-15 


_ Hints & Solutions 


(b) 3(sin 0 —cos 6)* + 6(sin 6 + cos 0)? + 4sin°@ 
= 3(1—2sin 0 cos 6)? + 6(1 + 2sin 6 cos 6) + 4sin®6 
= 3(1 + 4sin?0 cos? 6 — 4sin 0 cos 0) + 6 
—12sin 0 cos 0+ 4sin°@ 


=9 + 12sin?0 cos?6+ 4 sin®6 
=9 + 12cos? O(1— cos?0) + 4(1 — cos*6)? 
9 + 12cos” — 12cos* 6 + 4(1 — cos® 6 — 3cos? 6 + 3cos* 6) 
=9 + 4—4cos°6 
= 13—4cos°0 


(b) Let f(x) = ~<sin! x+cos* x) 
Consider {4 (x) — fo (x) = alsin’ x+cos4 x) 


6 


1 
ar x+cos° x) 


1 : 1 : 
= au —2sin xcos” x] ara —3sin” x cos” x] 


1 1 1 


“4 6 12 
@ Given 2cos@+sin0 = 1 
Squaring both sides, we get 


(2cos0+sin6)? = 1? 

= 4cos* 0+sin? 0+4sinOcos6 = | 

3cos* 0 (cos* 0 + sin? 0)+4sinOcosO = 1 
3cos? 0+ 1 +4sinOcos0 = J 


3cos*0+4sinOcos@ = 9 
cos 0(3cos0+4sin0) = 0 


3cos0+4sin0 = 9 > 3cos@ =—4sin0 
3 


UYUUY 


= tan@ = Vsec” 9-1 = 


U 


. tan 0 = Vsec” 0-1] 


4 
or |cos® = 5 (1) 


2 
; 4 
Now, sin20 + cos20 = 1 > sin? 04 (4) =1 


16 9 
25 25 


sin20 + = <> sin? 61 


sin0=+ 


2) 


Mm}_ on! + 


: 3 . 3 
Taking | sinO=+ 5 because | sinO = ~5) cannot 


satisfy the given equation. 
Therefore; 7 cos0 + 6 sinO 


1 hee 28 18 46 
5 5:° 5. 38-5 


(b) Given expression can be written as 


sin A sin A _ cos A cos A 
x x 


cosA sinA-—cosA sinA cosA-sinA 


in A 
\? an = sa 


= 1 sin? A—cos* A 
sinA-—cosA| cosAsinA 


a —b =(a—b)(a* +ab+b’) 


_ sin* A+sin Acos A+cos” A 


sin Acos A 
=1+sec AcosecA 
(c) Consider cos 255°+ sin 195° 
= cos (270° — 15°) + sin (180° + 15°) 
=—sin 15°—sin 15° 


=—2sin 15° = {22 |--(43 


22 V2 
(c) Let (x)= sin x and g(x) =x 
Statement-1: f(x) < g(x) Vx €(0, 0) 
ie, sinx <xVx <(0, 00) 
which is true 
Statement-2: f (x) <1Vx €(0, 0) 
ie, snx<1Vx <(0, oo) 


It is true and 
g(x) =x > 0 asx > also true. 
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1 9. Tt T 1 
7. (©) Area= —x*sin® 10. L+M =1-2sin? —=cos— = me 
(c) ; @ 7 a5 (i) 


a a 


From equations (i) and (ii), 


Maximum value of sin@ is 1 at 0-5 (1 P 1 1 
cos— |= cos d 
i ¥ sls =) 22 2.8% 
Amax =5* 
1/f 1 T 1 1 T 
i * fe Mes = 8s = T Pir 
ta (1) cos? =| 4cos'2 3005 2 2v2 
11. (a) Let f(x, y)=x+y-1 
2899 TU lag eT 30 
he 8 3sin 8 4sin 8 Given (1, 2) and (sin ®, cos) are lies on same side. 


“. f(l, 2): f (sin 8, cos 8) > 0 


4cos® =— 4sin® = —3cos* 2 +3sin4 = 
8 8 8 => 2[sin6+cos6—1]>0 


27 - 27 
=4|| cos“ ——sin* — : ‘ m 1 
( 8 *)| => sin0+cos0>1 = sin(0+] >= 
a) 
_ 4m 4uq .90 28 
sin" —+cos' —+sin“ —cos 
( 8 8 8 =) 042 (, *n) e<(0 | 
4° \4’ 4 2 
2m 1.90 2m 1.90 ; ; 
i [oo 8 sin = [cos 8 + Sin =) 12. (a) Let the height of the tower be A and distance of the 
foot of the tower from the point A is d. 
=cos— {I sin? cos” =) 3 By the diagram, 
4 8 8 
1 [ 7 1 Q 
V2L 2} 2V2 
V2sina 1 l-cos*B 1 
9 (@) 7 == and | F -— 
@) V2cosa 7 ~ 2 10 B a h 
V2sinB_ 1 
> = 30m 
V2 V0 WA 
1 1 
*- tana=— sin B = —— A<——d——> P 
7 and sinB Ti 
! t gge- al 
Bape an = 
ri 2 h=d (i) 
2tanB 3.323 h-30 
tan 2B = = = = On 
1-tan?p im! 8 4 tan 30 7 
9 9 ? 
V3(h-30) =d ii) 
a iba Put the value of h from (i) to (ii) 
tan(a+ 2B)= 1— tan a.tan 2p ut the value o ‘om (1) to (11), 
1,3 4421 V3d =d +30V3 
74 _ 28 30V3 
1 a EN = 
(137 25 d= 153 (V3 +1)=15(3 + v3) 
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13. (b)_ cos? 10°—cos10° cos50° + cos? 50° : 
5 12 

apes) 

cos (a— B) (=} B 


os —o 


: (2cos10°cos 50°) 
2 2 2 


5 
1 l => tan(a—-B)=—> 
= 1+>(c0820° +-c08100°) - [eos 60° + cos 40"] 12 


Now, tan 2a = tan ((a + B)+ (a—f)) 


( 7 1 c0820° + cos100°—cos 40°] ewes 

4) 2 tan(o. +B) + tan(a —B) 3 12 _ 63 
31 ~ |—tan(a+§).tan(a—p) ~1-4,> 16 
Fat gee nae Cees 3 12 


17. @_ -. The given equation is 


sin? +4 cos? B +2 =4V2 sin a cos B, & Be [0, 7] 
Then, by A.M., GM. ineqality; 


14. (a) AM.>GM 
4 4 I 
sin’ &+4cos B+1+1 = 
B 2(sin‘* o-4cos*B-1-1)4 
4 
sinta. + 4cos*B + 1 + 1>4,/2 sina |cosB| 
Inequality still holds when cosB <0 but L.HLS. is positive 
than cos > 0, then 
¢—_ d ———_—__ L.H.S.=R.H.S 
By the diagram, sint «= 1 and cos* B = . 
4 
5 5(¥3+1) 
tan 15° T T 
d tanl5° 3-1 > a= >and B= 7 
5(44273 “. cos (a+ B)—cos (a— B) 
— see = 5(2 =f V3) 


-o( St} 


1 
15. (a) ° sin(60°+A).sin(60°—A) sinA= — sin3A 

4 Tt 
=—sinB —sinB =—2sin ae —J2 


.. $in10° sin50° sin70° = sin1 0° sin(60° — 10°) 


1 
sin(60° + 10°) = 4 sin30° 18. (a) fx) == (sin! x+cos* x) 


1 
=> sin10° sin30° sin50° sin70° = ri sin?30 = 16 f,Q= alsin’ x+cos* x] 


16. (b) * a+ Panda —f both are acute angles. 
> _ (sin 2x)” | 


1 
== (sin? x+cos* x) 
4 2 


2 
or Sminaeor fel = 


| suet 
_4 =a) or 
B)= 5 


1 
S(O= glsin® x +cos° x] 


tan (a4 
; 5 
And sin (a— B)= B? then 


1 3 
2] sin’ x+(cos* x) —7(sin’ | 


meg 


19. 


20. 


21. 
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1 1. (sin2x)* 
Now fi) fe=3 (sin 2x) 


1 


12 


T T rT. 
(a) EOS 8 ... COS——.sin 


512 

(a) We have 

5 tan? x —5 cos? x = 2 (2 cos? x-1)+9 
=> 5 tan? x—5 cos? x= 4 cos? x-2+ 9 
=> 5 tan?x=9cos?x+7 

=> 5 (sec? x—1)=9 cos? x +7 

Let cos?x =t 


=> > 9-12 =0 
=> 912+ 12t-5=0 


=> 917+ 15t—3t-5=0 
=> (3t—1)Btt+5)=0 


= 3 
>t= 3 ast#— 3° 


1 
= 2 = %. || ere 
cos 2x =2 cos“x—1=2 (=) 1 3 


i? 
cos 4x =2 cos? 2x-1=2 : l= 


1 
(b) ay sin? 2x — 2 cos* x 23. 


4 +2 (1 —cos?x) cos*x —2 cost x 


0<cos’?x <1 
1 a or 


—-—<cos” x-—<— 
4 


2 
05 cos? x1) a2 


22. 


16 16 16 
2 

4 (cos? x4] Bs a! 

4 16} 2 
ae 
4 
or 
> 


es 
a Ad 


3 
(b) Letcosa+ cos B = 5 


a+B a-p 3 
> . 
=> 2cos 5 cos 5 5 ...(1) 


and sin a+ sin B= 5 


_at+tpB a-p 1 
2sin cos ii 
> 5 5 5 ...(ii) 


On dividing (11) by (i), we get 


“(223)-1 


a+B 
Given: 0=—]—- > 20=atB 
Consider sin 20 + cos 20 = sin (a+ 8) + cos (a+ B) 

2 1 1 

3 -o_ 6.8 9 

jal ak gs 

9 9 

Fe _ 

(b) cosecO = Eee ay sing=? 4 


6 . 8 
cos ——sin— 
2 2 
6 . 8 
cos—+sin— 
2 2 


On rationalizing denominator, we get 
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0. 0\f 0... 6) 
cos sin cos sin 

2 2 2 2 

6 . 80 0 
cos—+sin cos sin 

2 2 2 

cos 9 
sin? — + cos” 7 + 2sin—cos 


cos8 2Jpq/(pt+q)| _ VPq q 
1+sin® 14 P= Dp Dp 


24. @ = 4=sin* x+cos* x 


= sin? x + cos” xd- sin? x) 
; i 
= sin” x+cos” x- 42 sin x.cos x) 


1.29 
= 1-——sin* (2x 
; (2x) 
‘1 <sin2x<1 


=> 0 <sin?(2x) <1 


1 1 
= 05 ——sin*(Qx) > =— 
4 4 


>12> p= din?@ey ste 
4 4 


25. (a) cos(a+p) = => tan(a+p) => 


sin(a—) = =. — tan(a—p) = = 


tan 2a = tan[(a +B) +(a—8)] 
3. 5 
_ tan(a+p)+tan(a—B) _ 4/122 _ 36 


1—tan(a +B) tan(a —B) = S. 33 
4°12 


26. (b) Given that 


cos (B — Y ) + cos (Y —a) + cos (a— B) = = 


=> 2[cos(B— Y )+cos (¥Y —a)+ cos (a—B)]+3=0 


=> 2[cos(B-— y)+cos(y—a)+cos (a—f)] 


+ sin? 


=> [sin?a+sin?B+sin?y+2sina sin 


+2sin B siny +2 sin Y sina ]+ [cosa + cos 
+ cos” Y + 2cosa. cos + 2 cos B cos Y 
+2cosY cos a]=0 


['.. cos(A— B) = cosA.cosB+ sinA .sinB] 


a+ cos? a + sin? B + cos? B 
+ sin? ¥ + cos? a =0 


27. 


28. 


29. 


[sina + sinB+siny ?+(cosa+cosB-+cos y )?=0 
sina + sin B +sin Y =0 and cos a+cos B+cos Y =0 
.. A and B both are true. 

(c) Given that p?+ q? = 


> 
> 


“. p=cos® and qg=sin6 satisfy the given equation 


Then p+q=cos0+sin0 
We know that 


—Va? +b? <acos0+bsin@ < Va? +b* 
wn 2 <cos0+sin@ < J2 
Hence max. value ofp + gis /2 


1 1 
(c) cosx+sinx=— => 1+sin2x= 
2 4 


> aye, 
4 


J. U<2x<20 
T : 
> Ctl ..(1) 


2tan x 3 


1+tan? x 4 
=> 3tan?x+8tanx+3=0 


8+./64—-36 4+ J7 


tan x = = 
6 


Ww 


T 
for gn tanx<0 


4-7 
3 


* tanx = 


4 4 2 Ocin2 
+b 0 to) 
(a) uw =a’ +b? +2 (a 4 a “ ‘ (0) 
+a‘b’ (cos’ 0+ sin" 0) 


Now, (at + b*) cos” Osin? 0 +a2b? (cos* 0+sin4 0) 
=(a* +b*)cos @sin? ® + qh? (1—2cos” sin? 0) 
= (a4 +54 —2ab?) cos” Osin? 0+a7b" 


sin? 20 2 


=(a* —b*)*. rl a*b? 2) 


“0 <sin? 20 <1 


2 2 2,\2 
3 by? sin 20 _ (a —b*) 


>0<(a 
4 4 
2,2 -,.2 42\28in? 20 9,9 
=> a°b* < (a~ —b*)” —— +a°b 
<(a? -0 24 a°b? (3) 


M-20 


30. 


31. 


32. 


33. 


34. 
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From (1) 

2 
a? +b? +2Va2b? <u? <a? +b? +S (2° +b?) 
(a +b) <u? < 2(a° +b?) 
.. Max. value— Min. value 


= 2(a? +b*)-(a +b?) =(a—by’ 
qd) n<a-B<3n 


BZD 227 5 cog BG ul) 
2 2 2 2 
ee tt oer 
65 
Nii gg Ee (2) 
2 2 65 
27 
cos a +cos B = -— 
65 
Shee Tig? Pa! (3) 
2 2 65 
Squaring and adding (2) and (3), we get 
Acos? 228 — (21° +07)" 1170 
2 (65)? 65x65 
cos” al md ayo! oe 
2 130 2 so | om 


(©) Given f(x) = log(x+ Vx" +1) 


2 a x? x7 +1 
tC 1) =Iog| X+VX 4 og arr ee 
= —log(x+Vx? +1) =—f(x) 


=> f(x) is an odd function. 


; 1—cos 20 
(b) We know that sin? @ = Se 
: . 2n 
Since period of cos 20 = -s =u 
Hence period of sin’6 is also 7. 
(b) we know that cos Jx is non periodic 
- cosVx +cos* x can not be periodic. 
(bo) sin*@+cos*6=-A 
=> (sin* 0+cos” 0)” —2sin* 0-cos”@ =A 
=> 1—2sin* Ocos* 0 =-A 
_ (sin 20)? = 
2 


=k 1 


35. 


36. 


37. 


38. 


=> as sin? 20 €[0, 1] 


>iz ¢|-1 = 
2 


(8) log,,, |sinx|= 2 — log, , |cosx| 
= log,,, |sinx cosx| = 2 


1 
=> |sinx cosx|= Fi 


=> sindx=+ 


Hence, total number of solutions = 8. 
(c) Consider equation, | + sin*x = cos?3x 
L.H.S. = 1+ sin*x and R.H.S. = cos73x 


*"L.HLS. > 1 and R.H.S. <1 
sin‘x = 0, and cos?3x = 1 


L.H.S.=R.H.S.=1 


=> sin x =O and (4cos*x — 3)’ cos’*x = | 


=> sinx=Oandcos*x=1—>x=0,+n,+210 
Hence, total number of solutions is 5. 

(d) Given equation is, cos 2x + a sin x= 2a—7 
1—2sin2x + asinx=2a—7 

2sin’x — a sinx + (2a—8) =0 


ata? -8(20+8) 
4 
at(a-8) a-4 


4 > sinx= 4 


=> sinx= 


> sinx= 


[sin x = 2 (rejected) ] 


a—-4 


equation has solution, then €[-L]] 


=> av€[2,6] 


(a) According to the question, there are two cases. 


2 
Casel: 0e(2.2 
2 3 


In this interval, [sin 0] = 0, [— cos 8] = 0 and [cot 8] =— 1 


Then the system of equations will be ; 
0-x+0-y=Oand—-x+y=0 
Which have infinitely many solutions. 


71 
Case2: 9¢ a 


In this interval, [sin 8] =— 1 and [—cos 8] =0, 
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40. 


41. 


42. 
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Then the system of equations will be ; 
—x+0-y=0Oand [cot 0]x+y=0 

Clearly, x = 0 and y = 0 which has unique solution. 
(c) 2cos?0 + 3sin@ = 0 

(2sin8 + 1) (sin@—2)=0 


1 : : 
=> sin0= 7 or sin@ =2 > Not possibe 


ala 
ala 


The required sum of all solutions in [—27,, 271] is 


go oa Ge 


(d) sinx —sin2x + sin3x =0 


=>  sinx—2 sinx.cosx +3 sinx —4 sin*x =0 
4 sinx — 4 sin°x — 2 sinx.cosx = 0 
2 sinx(1— sin2x) — sinx.cosx = 0 


2 sinx.cos2x — sinx.cosx = 0 


Yuu dv 


sinx.cosx(2 cosx—1)=0 


sinx = 0, cosx = 0, cosx 


2 
T Tl 
=0,.— + xe/0,— 
x 0.3 : *) 


(d) sin 3x=cos 2x 

=> 3sinx—4sin'x=1-2sin?x 
=> 4sin3x—-2 sin?x—3 sinx+1=0 
~2+2/5 


=> sinx=1, 
8 


2943/5 


In the interval = Tt}, sinx= 
2 8 


So, there is only one solution. 
: 1 
(a) ~ scosx{ cos 7 sin? x +) =1 
6 2 


=> 8cosx Bed aes =1 
4 2 


=> Bcosx( 1 -(1-c0s) | =1 


43. 


44, 


45. 


1 
> soosx{ TI cos x)=I 
3 
> soosx{ cos x31 


3 —— 
s os x fet) 


4 
> 2(4cos* x—3cosx)=1 


1 
=> 2cos3x =1=>cos3x =5 


3x =2nn+7 nel 


n2un nun 2n 1 
—,—+—,— -—, only 
93 93 9 
Sum ofall the solutions of the equation 
1212 1 13 
=|—+—+-4 t=—t 
9 3 9 3 9 9 
(a) cosx+cos2x+ cos 3x+cos 4x =0 
=> 2cos2xcosx+2 cos 3xcosx=0 


In x €[0,2]:x= 


5 
> 2e0sx{ 2cos eos *| =0 
2 2 


p) 
cos x =0, cos ~=0, cos =0 


ne St 3m TK OR 
727275? 5° 5°75 


(@ Vasin* x+18e0s? gan Daae xb eine x} =] 


ian’ ee 42ers esis x tl 


V2sin4 x+18cos” x =+1 +4 2cos* x+18sin? x 
by squaring both the sides we will get 8 solutions 
(c) 2 sinea — 7sin2a + 7 sina —2=0 


=> 2 sina (sina — 1) —5 sina (sina — 1) 
+ 2 (sina — 1) =0 

= (sin a—1) (2 sin? a—5 sina + 2) =0 

=> sina-—1=0or2 sin? a—5 sina+2=0 


S5+V25-16 5243 


4 4 


sin a =1 or sina= 


2 


Tt . 1 
Qa=— orsna= > 
2 2° 


Now, sina #2 


M-21 


me2Q, ay 


49. 


46. 


47. 


48. 
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1 
for, si = — 
or, sin a = 5 


There are three values of a between [0, 27] 
(b) LetA= {@: sin 6=tan 0} 
and B= {8: cos 0= 1} 

sin 0 


Now, A =60:sin 0= 
= 


= {0: sin 0 (cos 8— 1) =0} 
= {0=0, m, 27, 37......} 
For B:cos9=1 => 0=7, 27, 4n....... 


This shows that A is not contained in B. i.e. A ¢ B. but 
BcA. 


(a) sin2x-—2cosx+4sinx=4 
=> 2sinx.cosx—2cosx+4sinx—4=0 
=> (sinx—-1)(cosx—2)=0 


' cosx—-240, ©. sinx=1 


(b) 2 sin? @—cos 20=0 
=> 2 sin? 0 —(1 —2 sin? 6)=0 
=> 2 sin? 0— 1+2 sin20=0 


1 
=> 4sin?0=1 => sin 0 5 


m 3n Sa 70 
Pata ae eee 
mx 5x 7x Iln 
66 6° 6 
Now 2 cos? §—3 sin 0=0 
2 (1—sin?6)—3 sin6=0 
—2 sin?0—3 sin6+2=0 
—2sin20—4 sin 0+ sin0+2=0 
2 sin?6—sin +4 sin6—2=0 
sin 6 (2 sin 8—1)+2(2sin@-1)=0 


UUUYNY 


1 

=> sinO=—,-2 
2 

But sin 0 =— 2, is not possible 

; 1 
snO=-,2 > 0=—-,— 

2 

Hence, there are two common solution, there each of the 


statement-1 and 2 are true but statement-2 is not a correct 
explanation for statement-1. 


50. 


51. 


52. 


(b) Given equation is e*™* — esi” _4=9 
Put eS"* = ¢ in the given equation, we get 


f—4t-1=0 
; 4+J/16+4 44/20 
~ 2 "2 


+ 
4425 _ sce 
2 
=> esinx =24+5 (Ce t= eM) 
= esx =2 4/5 and esinx =244/5 
=> Mx 7/5 <0 
and sin x = In(2 + V5) >I 
So, rejected. 
Hence, given equation has no solution. 


The equation has no real roots. 
(d)_ sin 40+ 2sin 40 cos 30=0 


sin 40 (1+ 2cos30) =0 


1 
sin 48=0 or cos ae 


40 =nt3nel 
or 30= nn tn el 


3x 2n 8x 4m 


go k & 2h Q= 
4°24 or get at age 


[- 8, €(0, 2)] 


y 


2sin? x+5sinx—3=0 
=> (sinx+3)(2sinx—-1)=0 
=> sinx => and sinx #-3 


. In [0,37], x has 4 values. 


(b) -. tanx+sec x =2 cos x; 
=> sinx+1=2cos?x 

=> sinx+1=2(1-sin? x); 
=> 2sin2x+ sinx—1=0; 

=> (2sinx—-1)(sinx+1)=0 
=> snx= 5 s—ls 


=> x=30°, 150°, 270°. 
Number of solution = 3 
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Principle of 
Mathematical Induction 


PE ea EE EE Enea (a) Principle of mathematical induction can be used to 
Problems Based on Sum of Series, prove the formula 


TOPIC Problems Based on Inequality and 


Divisibility (b) S(K) => S(K +) 
1. Consider the statement: “P(n) : n?—n+ 41 is prime.” Then (c) SKK) S(K +1) 
which one of the following is true? [Jan. 10,2019 (ID] 4) SC) i 
(a) Both P(3) and P(5) are true. Oe 


(b) P(3) is false but P(S5) is true. 


(c) Both P(3) and P(5) are false. 3. Ifa, =4/7+./7+7+...... having n radical signs then by 


(d) P(5) is false but P(3) is true. oe ; . 
methods of mathematical induction which is true [2002] 


2, Let S(K)=1+3+5...+(2K -1) = 3+ K? . Then which of (a) a,>7Vn2z1 (b) a,<7Vn2z1 


the following is true [2004] 


(Cc) a,<4Vn21 (d) a, <3 Vn21 
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1. (a) P(n)=n?-n+4l 

=> P(3)=9-3+41=47 (prime) 

& P(5)=25—5+41=61 (prime) 

“. P(3)and P(5) are both prime i.e., true. 
2. (Bb) S(K)=14345+..4+(2K—1)=3+K? 


S():1=3+1 which is not true 


+ S(1) is not true. 
.. P.M.I cannot be applied 
Let S(K) is true, i.e. 


S(K):14+345....+(2K -l) =34+K? 


_ Hints & Solutions 


Adding 2K + 1 on both sides 
> 14+34+5....4(2K-l+2K +1 


=3+K74+2K+1=34+(K +1) =S(K +) 
“. S(K) => S(K +1) 


(b) Forn=1,a,= V7 <7. Leta, <7. 


Then a,, 4.) = 744m 


a Tt+a,<1+7< 14. 


m+] 


=> 4,,+1< V14<7; So, bythe principle of mathematical 


induction a, <7, Vn. 
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Complex Numbers and 
Quadratic Equations 


Integral Powers of lota, Algebraic 
Operations of Complex Numbers, 
Conjugate, Modulus and Argument 
or Amplitude of a Complex Number 


TOPIC KI 


3+isin 0 


——,,0€ [0, 2m], is areal number, then an argument 
4—icos® 


of sin® + icos® is: 


(a) x—tan"($) (b) x-tan"() 
3 4 


(c) —tan! (>) (d) tan! (5) 
4 3 


If the four complex numbers Z,Z , Z—2Re(z) and 


[Jan. 7, 2020 (1D] 


z—2Re(z) represent the vertices of a square of side 
4 units in the Argand plane, then |z| is equal to: 
[Sep. 05, 2020 (D] 


(a) 4/2 (b) 4 () 2V2 @ 2 

; 30 
The value of [=es8) is: [Sep. 05, 2020 (ID)] 
(a) —2)55 (b) 219; (ce) -257 (d) © 


l4i m/2 144 n/3 
If (! , -(% ‘ =l,(m,n €N), then the 
= a 


greatest common divisor of the least values of m and n is 
ess [Sep. 03, 2020 (D] 
If z,, Z, are complex numbers such that Re(z,) = |z, — 1|, 


1 
Re(z,) =|z, —1| and arg(z, — 22) = 6° then Im(z, +z,) is 


equal to: [Sep. 03, 2020 (ID] 


2 1 
(a) BB 6) 23 © (d) B 


10. 
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=1 


Let z be a complex number such that ; 
Zz+2i 


5 
and | z ar Then the value of |z + 3iJis: 


[Jan. 9, 2020 (D] 


7 15 
(a) Vio (b) 5 © 7 @ 2B 
If z be a complex number satisfying |Re(z)| + |Im(z)| = 4, 


then |z| cannot be: [Jan. 9, 2020 (ID] 


(d) Js 


2z-n 
Let z € C with Im(z) = 10 and it satisfies 
2z+n 


17 
(a) {2 6) jo © V7 


=2i-1 for 


some natural number n. Then : 
(a) n=20 and Re(z)=-10 

(b) n=40 and Re(z)= 10 

(c) n=40 and Re(z)=-10 

(d) n=20 and Re(z)= 10 


[April 12, 2019 (ID] 


l= fi , represents: 
[April 12, 2019 (D] 


The equation |z = il = \z -1 


1 
(a) acircle ofradius 5° 


(b) the line through the origin with slope 1. 
(c) acircle of radius 1. 
(d) the line through the origin with slope — 1. 


Ifa>0Oandz= < ao , has magnitude 2 , then Z is 
equal to : [April 10, 2019 (D] 
@) -2-3i ) -2-=i 
5 5 5 5 
©) +-3/ () ~2+3i 
5 5 5 5 
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Ifz and ware two complex numbers such that |z@|=1 and 


18. 
arg(z) —arg(@) = 7 , then: [April 10, 2019 ID] 
_ —_-lti 
@) Zo=i age 
_ —_1-i 
(©) zo=-i @) 70° RF 
54+3z 19. 
Let z € C be such that |z|< 1. If@= 7, _.\ , then: 
5(1-z) 
[April 09, 2019 (ID] 


(a) 5Re(@)>4 
(c) 5Re(@)>1 


(b) 4Im(@)>5 
(d) 5Im(@)<1 
z-a@ 
ae (@ €R) isa purely imaginary number and |z|=2, 


then a value of @ is: 


1 
@2 Ol OF; Of 


Let z, and z, be two complex numbers satisfying |z,|= 9 
and |z,| — |3|-|4i||=|4. Then the minimum value of 
|Z, —Z,| is: 
(a) 0 (b) 2 (c) 1 


Let z be acomplex number such that |z|+z =3+i 


(where i=./-1), 


Then | z| is equal to: 


(d) 2 


[Jan. 11, 2019 (1D] 


34 5 V41 5 
Oo - 64. OI Oo 
Let z, and z, be any two non-zero complex numbers such 
eS ale 
that 3 |z,|=4|z, |. If 22, 32, then: 
[Jan. 10 2019 (ID] 
5 
(a) Re(z)=0 ©) IzI= 5 
i ae 23. 
© lzl= 545 (@) Im@)= 


LetA= ‘0 E ( oe r}: : = —_ is purely inane . 
— 2isin 


Then the sum ofthe elementsin Ais: [Jan.9 2019(D] 


in an 
(©) a5 


51 
@ = ox i 


[Jan. 12,2019(D] 20. 


[Jan.12,2019(ID] 21. 


1+ (1—80)z 


=z, 


The set ofall o € R, for which w= isa purely 


imaginary number, for all z € C satisfying |z| = 1 and 


Rez#1,is [Online April 15, 2018} 
(a) {0} (b) an empty set 
(c) 40 ae (d) equaltoR 
> 4 > 4 q 
A value of 8 for which a ly i i is: 
value of 8 for which 777g is purely imaginary, is: 
[2016] 
sin! 3 b sin! (= 
(a) 4 (b) V3 
n «2 
©) 5 @ = 
If z is a non-real complex number, then the minimum 
Imz> 
value of — 5 is: [Online April 11, 2015] 
(Imz) 
(a) -l (b) +4 (c) -2 (d) -5 
Ifzis a complex number such that |z| 2 2, then the minimum 
1 
value of |2 + oy : [2014] 


5 

(a) is strictly greater than > 
oe 3 5 
(b) is strictly greater than 5 but less than > 


| 
(c) is equal to = 


(d) liein the interval (1, 2) 

For all complex numbers z of the form 1+i0, qg ER ,if 
z2 =x +iy, then [Online April 19, 2014] 
(a) y2-4x+2=0 (b) y?+4x-4=0 

(c) y*-4x-4=0 (d) y2+4x+2=0 


z-i., 
Let z # — i be any complex number such that ras isa 
Z+i 


purely imaginary number. 


1 
Then Z+— is: [Online April 12, 2014] 
Z 


(a) zero 

(b) anynon-zero real number other than 1. 
(c) any non-zero real number. 

(d) apurely imaginary number. 
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Ifz,,Z, andz,, z, are 2 pairs of complex conjugate numbers, 
then 


Z} 22 
arg (2) arg (2) equals: [Online April 11, 2014] 


Tt 3m 
(a) 0 (b) 5 (c) 5 


Let w(Im w # 0) be a complex number. Then the set of all 
complex number z satisfying the equation 


(d) a 


w-wz=k (1—z), for some real number k, is 


[Online April 9, 2014] 
(a) {z:|z|=1} (b) jziz=2} 
(c) {z:z#l]} (d) {z:|z|=1,z41} 


If z is a complex number of unit modulus and 


2) equals: [2013] 


argument 0, then arg (? 
+Z 


(a) -6 (b) 778 () ® (d) x-0 
Let z satisfy|z|= 1 andz=1- z. 


Statement 1 : zis areal number. 


Statement 2 : Principal argument of zis : 


[Online April 25, 2013] 
(a) Statement | is true Statement 2 is true; Statement 2 is 
acorrect explanation for Statement 1. 
(b) Statement 1 is false; Statement 2 is true 
(c) Statement | is true, Statement 2 is false. 
(d) Statement | is true; Statement 2 is true; Statement 2 is 
nota correct explanation for Statement 1. 


2 


Let ot 
iz 


, where z is any non-zero complex 


number. [Online April 23, 2013] 


The set A= {a:|z|=1 and z#+1} is equal to: 


@™@ Cl) OELY © GBD @ C194 


Z 
If Z; #0 and Z, be two complex numbers such that a 
1 


a 2Z,+3Z>| 

is a purely imaginary number, then O72 2275) is equal to: 
[Online April 9, 2013] 

(a) 2 (b) 5 (c) 3 (d) 1 


3 


—) 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


|2, +22|' +|z;-z9|” isequalto [Online May 26, 2012] 


2 2 
(@) 2(lzi|+|22]) ) 2llaP +/-/) 
() |z||0] (@) |) +|z.7 
Let Zand Wbe complex numbers such that |Z] =|W|, and 


arg Z denotes the principal argument of Z. 
[Online May 19, 2012] 


Statement 1:Ifarg Z+ arg W= 7, then Z = WV. 


Statement 2: |Z|= |W, implies arg Z—arg W =n. 

(a) Statement 1 is true, Statement 2 is false. 

(b) Statement | is true, Statement 2 is true, Statement 2 is 
acorrect explanation for Statement 1. 

(c) Statement | is true, Statement 2 is true, Statement 2 is 
nota correct explanation for Statement 1. 

(d) Statement | is false, Statement 2 is true. 

Let Z, and Z, be any two complex number. 


Statement 1: |Z) -Z| 2 |Z,| -|Z,| 


Statement 2: |Z; + Z2| <|Z,|+|Z2| [Online May 7, 2012] 

(a) Statement | is true, Statement 2 is true, Statement 2 is 
acorrect explanation of Statement 1. 

(b) Statement | is true, Statement 2 is true, Statement 2 is 
not a correct explanation of Statement 1. 

(c) Statement | is true, Statement 2 is false. 

(d) Statement | is false, Statement 2 is true. 

The number of complex numbers z such that 


|z—1|=|z+ 1|=|z—i] equals [2010] 
(a) 1 (b) 2 (c) 0 (d) 0 

1 
The conjugate of a complex number is -— then that 
complex number is [2008] 
( at b =o a d i 
I On Sm 9; 


i-l 
: xy 24 52 
If z=x-i y and z3 = p+ig, then Gal +q°) 


is equal to [2004] 
(a) -2 (b) -1 (c) 2 (d) 1 


Let z and w be complex numbers such that z+iw=0 


and arg zw= 1. Then arg z equals [2004] 
oe gy aC ag 

o>, OS ©] @4 

If (=) =1 then [2003] 
1 


(a) x=2n+1, where n is any positive integer 
(b) x=4n , where n is any positive integer 
(c) x =2n, where n is any positive integer 
(d) x=4n+1, where n is any positive integer. 


meg ey 


39. 
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Ifzandq@ are two non-zero complex numbers such that 
|z@|=1 and Arg(z)— Arg(@) = = , then Z@ is equal to 


[2003] 
(a) -1 (b) 1 (c) -i (d) i 
If|z—4|<|z—2|, its solution is given by 
(a) Re(z)>0 (b) Re(z)<0 
(c) Re(z)>3 (d) Re(z)>2 


[2002] 


40. z and w are two non zero complex numbers such that 
|z|=|w and Argz+Argw= 7x thenzequals [2002] 
(a) @ (b) -o (c) @ (d) -@ 
Rotational Theorem, Square Root [ 
of a Complex Number, Cube Roots 
of Unity, Geometry of Complex 


42. 


43. 


44. 


45. 


Numbers, De-moiver’s Theorem, 
Powers of Complex Numbers 


Let z = x + iy be a non-zero complex number such that 


2? =i |z*, where i= ft , then z lies on the: 
[Sep. 06, 2020 ID] 


(a) line, y=-x (b) imaginary axis 
(c) line, y=x (d) real axis 
If a and b are real numbers such that (2+0)* =a+ba, 
—1+iv3 
where a = - , then a + bis equal to: 
[Sep. 04, 2020 ID] 
(a) 9 (b) 24 (c) 33 (d) 57 
3 
ire ja athe" | 
The value of 9 9 | is 
2M. 21 
1+ sin — —icos — 
9 9 
[Sep. 02, 2020 (D] 
1 1 
(a) 50-3) b) 503-1 


© -508-0 (@) -30-W3) 


The imaginary part of (3 + 2/—54)"/? —-(3 -2V—54)!”? 
can be: [Sep. 02, 2020 (ID] 


(a) —J6 (b) -2V6 (d) V6 


: 100 100 
NS trae to) >, 0 andp= Yo, 
k=0 


(c) 6 


Let a= 


then a and bare the roots of the quadratic equation: 
[Jan. 8, 2020 (ID] 

(b) x?-102x+101=0 

(d) x2+102x+101=0 


(a) x2+101x+ 100=0 
(c) x2—101x+100=0 


47. 


48. 


49. 


50. 


51. 


52. 


Z-1 
IfRe (=) = 1, where z= x + iy, then the point (x, y) lies 


ona: [Jan. 7, 2020 (D] 


1 3 
(a) circle whose centre is at (-3.-3] ‘ 


(b) straight line whose slope is — 


3 
(c) straight line whose slope is >: 


. . . V5 
(d) circle whose diameter is a 


If go8? 1G) , then (1 + iz+ 25 + iz8)? is equal 
2 2 


to: [April 08, 2019 (I) 
(a) 0 (b) 1 
(c) 142%)? (d) -1 


3 
1. x+iy/. 
Let( 2 7] mat V i), where x and y are real 


numbers then y—x equals : [Jan. 11, 2019 (D] 


(a) 9b) 85 (@) 85 (d) -91 
Let z = (s 3 (2 4 . If R(z) and [(z) 
a3 a 3 


respectively denote the real and imaginary parts of z, 


then: [Jan. 10, 2019 (ID] 
(a) I(z)=0 (b) R(z) > 0 and I(z) > 0 
(c) R(z)<OandI(z)>0 (d) R(@)=-(c) 
ifs o ; 1+iv3 : ae 
The least positive integer n for which = #) =1,1s 
[Online April 16, 2018] 
(a) 2 (b) 6 (c) 5 (d) 3 


The point represented by 2 + i in the Argand plane moves 
1 unit eastwards, then 2 units northwards and finally from 
there 2,/2 units in the south—-westwards direction. Then 
its new position in the Argand plane is at the point 
represented by : [Online April 9, 2016] 
(a) 1+i = (b) 2+21 (c) -2-21 (d) -l-1 

A complex number z is said to be unimodular if |z| = 1. 


Z, —2Z, 
Suppose z, and z, are complex numbers such that Gogo 
12 


is unimodular and z, is not unimodular. Then the point z, 
lies on a: [2015] 
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(a) circle of radius 2. 


(b) circle ofradius ./2, 
(c) straight line parallel to x-axis 
(d) straight line parallel to y-axis. 


2 
Ifz#1and 4 is real, then the point represented by the 


z-l 
complex number z lies : [2012] 
(a) either on the real axis or on a circle passing through 
the origin. 


(b) ona circle with centre at the origin 

(c) either on the real axis or on a circle not passing through 
the origin. 

(d) onthe imaginary axis. 


If w(#1) is a cube root of unity, and (1 +o)! = A+ Bo. 


Then (A, B) equals [2011] 
@mdp 60209 © C.D @ @) 
If | z+ 4 | < 3, then the maximum value of 
|z+1|is [2007] 
(a) 6 (b) 0 (c) 4 (d) 10 
If © =— and| © |=1, then zlieson [2005] 

z-zi 

3 


(a) anellipse 
(c) astraight line 


(b) acircle 
(d) aparabola 


If z; and Z) aretwonon- zero complex numbers such that 


[21 +2) |=|z,|+1|22|,thenarg z, —arg 2» is equal to 


[2005] 
(b) —2 (c) 0 


T 1 


If the cube roots of unity are 1, w, @2 then the roots of 


the equation (x—1)? +8 =0, are [2005] 
(a) =1,-142'0,=1=-2.07 

(by =1,51,=1 

(c) -1,1-2, 1-207 

(d) —1,1+20,1+207 

If | 27 -1|=|z[° +1, thenz lies on [2004] 


(a) anellipse (b) the imaginary axis 

(c) acircle (d) the real axis 

The locus of the centre of a circle which touches the circle 
|z—z, |=aand|z—z, |=b externally (z,z, & z, are complex 
numbers) will be [2002] 

(a) anellipse 
(c) acircle 


(b) a hyperbola 
(d) none of these 


Solutions of Quadratic Equations, 
Sum and Product of Roots, Nature 


of Roots, Relation Between Roots 
and Co-efficients, Formation of an 
Equation with Given Roots. 

61. Ifaand B be two roots of the equation x2— 64x + 256 =0. 


62. 


63. 


64. 


65. 


66. 


67. 


i / \a 
8 [p> \8 
“la 

(a) 2 (b) 3 (c) 1 (d) 4 
If a and B are the roots of the equation 2x(2x + 1)=1, then 


B is equal to: [Sep. 06, 2020 ID] 
(a) 2a(a+1) (b) —2a(a+1) 


(g3) 
Then the value of Las is: [Sep. 06, 2020 (D] 
B 


(c) 2c(a-1) (d) 202 

The product of the roots of the equation 9x2—18| x |+5=0, 

is: [Sep. 05, 2020 (D)] 
ae Se 

SS O24 C4 0 


Ifo and f are the roots of the equation, Tx? -3x-2= 0, 


a B 
loe 1-7 


the the value of is equal to : 


[Sep. 05, 2020 (ID] 
27 


Fae. 5 ag 

o> OF OF OF 

Let ua pa xtiy and k > 0. If the curve 
z-ki 


represented by Re(u) + Im(u) = | intersects the y-axis at the 

points P and Q where PQ =5, then the value of k is : 
[Sep. 04, 2020 ()] 

(a) 3/2 (b) 1/2 (c) 4 (d) 2 

Let 740 be in R. If a and B are roots of the equation, 


x? —x+2 =0 and aand yare the roots of the equation, 


3x° -10x +272 =0, then m is equal to : 


[Sep. 04, 2020 (ID 


(a) 27 (b) 18 (c) 9 (d) 36 

If a and B are the roots of the equation x2 + px +2 =O and 
1 1 

pt and B are the roots of the equation 2x2 + 2qx+1=0, 


1 1 1 1 
then C AG ac | AG +} is equal to : 


[Sep. 03, 2020 (D] 


68. 


69. 


70. 


71. 


72. 


73. 


74. 


75. 


76. 
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@) 20+9°) 6) 20-4) 


9 9 
(©) Or’) (@) 7O-P") 
The set of all real values of 4 for which the quadratic 
equations, (A? +1)x* —4Ax +2 =0 always have exactly 
one root in the interval (0, 1) is: [Sep. 03, 2020 (ID] 
@ ©2) © 24) © (03) @ G,-D 
Let o and B be the roots of the equation, 5x° +6x-2=0. 
If S$, =a" +B", n=1,2,3,..., then: [Sep. 02,2020 (D)] 
(a) 68,+5S; =2S, (b) 68,+5S; +25, =0 
(c) 58,+6S; =2S, (d) 58, +6S;+2S, =0 
The number of real roots of the equation, 
e** + @3*_ 4e?* + eX + 1=0is: [Jan. 9, 2020 (D] 


(a) | (b) 3 (c) 2 (d) 4 
The least positive value of ‘a’ for which the equation, 


2x? + (a—10)x+ 7 = 2a has real roots is 


[Jan. 8, 2020 (D] 
If the equation, x2 + bx + 45 = 0 (b € R) has conjugate 
complex roots and they satisfy |z + l|= 210, then: 

[Jan. 8, 2020 (D] 
(a) b2-b=30 (b) b2+b=72 
(c) b>-b=42 (d) 62+ 5=12 
Let a and B be the roots of the equation x? — x —1=0. If 
P, = (a) + (B)*, k= 1, then which one of the following 
statements is not true ? [Jan. 7, 2020 ID] 
(a) P3=Ps—P4 
(b) P5=11 
(c) (P| + Py +P3+t P4+ Ps) = 26 
(d) ps=P2°P3 
Let o and B be two real roots of the equation (k +1) tan2x 
— V2 .Atanx= (1 —k), where A(#—1) and A are real numbers. 
Iftan2(o. + B) = 50, then a value of A is: [Jan. 7, 2020 (1)] 
(a) 10/2 (b) 10 (c) 5 (d) 5/2 
If and B are the roots of the quadratic equation, x? + x sin 0 

ol? 4p 
(0? +B? \a-py 
[April 10, 2019 (D] 
912 912 

@ Gino—4)” 


12 7° 


1 
—2sinO =00,0€ fo ), then 


2 z 1s 


equal to: 
() Gino+8)” 


(©) Gino—8)° @ Gino+8)” 

The number of real roots of the equation 
2? - = 97 (2 =2) ig: 
(a) 3 (b) 2 


5+ 


[April 10, 2019 (ID) 


(c) 4 (d) 1 


77. 


78. 


79. 


80. 


81. 


82. 


83. 


84. 


85. 


86. 


Let p,q €R.If2—./3 is aroot of the quadratic equation, 
x2 + px+q=0, then: [April 9, 2019 (D] 
(a) p?—4q+ 12=0 (b) q?-4p-—16=0 

(c) q2+4p+14=0 (d) p?-4q-12=0 

If m is chosen in the quadratic equation 

(m2 +1) x2 -3x + (m2 + 1)2=0 

such that the sum of its roots is greatest, then the absolute 
difference of the cubes of its roots is: [April 09, 2019 (ID] 


a) 0/5 &) 83 © 8/5 @ 43 
The sum of the solutions of the equation 
vx 2| V(x 4) + 2=0, (x > 0) is equal to: 


[April 8, 2019 (D] 
(a) 9 (b) 12 (c) 4 (d) 10 
If wand B be the roots of the equation x2 — 2x + 2 =0, then 


n 
a 
the least value of n for which [<) =lis: 


[April 8, 2019 (D] 
(a) 2 (b) 5 (c) 4 (d) 3 
If X be the ratio of the roots of the quadratic equation in x, 
3m2x? + m(m— 4)x + 2 = 0, then the least value of m for 


1 
which sae aed is: 


a) 9.5 (b) 4-3/2 
(c) 24/2 (d) 4-2/3 


If one real root of the quadratic equation 81x? + kx +256=0 
is cube of the other root, then a value of k is : 

[Jan. 11, 2019 (D] 
(a) -81 (b) 100 (c) 144 (d) —300 
Consider the quadratic equation (c— 5)x? —2ex + (c— 4) =0, 
c #5. Let S be the set ofall integral values of c for which 
one root of the equation lies in the interval (0, 2) and its 
other root lies in the interval (2, 3). Then the number of 
elements in S is: [Jan. 10, 2019 (D] 
(a) 18 (b) 12 (c) 10 (d) 11 
The value of 1 such that sum of the squares of the roots 
of the quadratic equation, x2 + (3 — A)x + 2 = A has the 
least value is: [Jan. 10, 2019 ID] 


[Jan. 12, 2019 (D] 


15 4 
(a) 3 (b) 1 (c) 9 (d) 2 
Let aand B be two roots of the equation x? + 2x +2 =0, then 
at!> + B!5 is equal to: [Jan. 9, 2019 (| 
(a) —256 (b) 512 (c) —512 (d) 256 
The number of all possible positive integral values of a 
for which the roots of the quadratic equation, 
6x2 — 1lx + a = 0 are rational numbers is: 

[Jan. 09, 2019 (ID] 
(a) 3 (d) 5 


(b) 2 (c) 4 
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If both the roots of the quadratic equation x2 — mx + 4 = 0 
are real and distinct and they lie in the interval [1, 5], 
then m lies in the interval: [Jan. 09, 2019 (ID] 
(a) (5, -4) (b) (4,5) 
(c) (5,6) (d) (3,4) 
Let z) be a root of the quadratic equation, 

24 3+ 61 a —3i Za s then arg z is 


xe txt+1=0. Ifz 
equal to: [Jan. 09, 2019 (ID] 


@ 7 ) = © 4 (a) 0 


Let p, g and r be real numbers (p ¥ q, r # 0), such that the 
1 


1 : 
+ =— are equal in 
x+q I 


roots of the equation 
xX+ Pp 


magnitude but opposite in sign, then the sum of squares 


of these roots is equal to. [Online April 16, 2018] 
Qa hy er (b+) P+ @ 

Diz 
(0) 207 +4) ae 


Ifan angle A ofa A ABC satisfies 5 cos A +3 =0, then the 

roots of the quadratic equation, 9x” + 27x + 20 = Oare. 
[Online April 16, 2018] 

(a) sin A, sec A (b) sec A, tan A 

(c) tan A, cos A (d) sec A, cot A 

Iftan A and tan B are the roots of the quadratic equation, 

3x2 — 10x —25 =0 then the value of 

3 sin? (4 + B)—10 sin (A + B). cos (A + B)—25 cos? (A +B) 

is [Online April 15, 2018] 

(a) 25 (b) —25 (c) —10 (d) 10 

If f(x) is a quadratic expression such that f(a) + f(b) = 0, 

and -— 1 isa root of f(x) = 0, then the other root of f(x) = 0 

is [Online April 15, 2018] 


5 8 5 8 
(a) “8 (b) = (c) 8 (d) 5 


If a,BEC are the distinct roots, of the equation 


x?-x+1=0, then ql 4 p!°7 is equal to: 

(a) 0 (b) 1 (c) 2 (d) -1 

If, for a positive integer n, the quadratic equation, 

x(xt 1) +(x+1) (K+ 2)+....+(K+ 0-1) (k +n) =10n 

has two consecutive integral solutions, then n is equal to: 
[2017] 


[2018] 


(a) 11 (b) 12 (c) 9 (d) 10 
The sum of all the real values of x satisfying the equation 
(x-1)[x?+5x-50) ; 
2 =lis: [Online April 9, 2017] 
(a) 16 (b) 14 (c) —4 (d) —5 
Let p(x) be a quadratic polynomial such that p(0)=1. Ifp(x) 
leaves remainder 4 when divided by x—1 and it leaves 
remainder 6 when divided by x+1; then: 
[Online April 8, 2017] 


97. 


98. 


99. 


100. 


101. 


102. 


103. 


(a) p(b)=11 (b) p(b)=19 

(c) p(2)=19 (d) p?2)=11 

The sum of all real values of x satisfying the equation 
2 

(x7—5x45)* 14x60 <1 is: 


(a) 6 (b) 5 (c) 3 
Ifx is a solution of the equation, 


[2016] 
(d) -4 


1 
V2x+1—-V2x i=1(x24), then l4x2 —1 is equal 


to: [Online April 10, 2016] 


3 1 
@>7 OF Ow? 


Let a and B be the roots of equation x —6x—2=0. Ifa,= 


(d) 2 


ajo — 2a 
a" B" for n> 1, then the value of a is equal to: 
9 
[2015] 
(a) 3 (b) —3 (c) 6 (d) —6 


If the two roots of the equation, (a — 1)(x*+ + x2 + 1) + 
(a+ 1)(x* +x + 1)* =O are real and distinct, then the set 
of all values of ‘a’ is : [Online April 11, 2015] 


I 1 I 
(a) (0.5 (b) (-3-}-(03} 


1 
(c) [-40] (d) ©, -2) U (2, ») 


If2 + 3/ is one of the roots of the equation 2x3 — 9x? + kx—13 
=0,k eR, then the real root of this equation : 
[Online April 10, 2015] 


1 
(a) exists and is equal to — 5: 


1 
(b) exists and is equal to >: 


(c) exists and is equal to 1. 
(d) does not exist. 
If ae R and the equation 


3(x [x]) + 2(x [x]) +a? =0 


(where [x] denotes the greatest integer < x ) has no integral 
solution, then all possible values ofa lie in the interval: 
[2014] 


@) (2-1) (0) (5,2) (2,0) 

(c) (-1,0)U(0,1) (d) (1,2) 

The equation 3x2 +x+5 =x —3, where x is real, has; 
[Online April 19, 2014] 


(a) no solution (b) exactly one solution 
(c) exactlytwo solution (d) exactly four solution 


me, as 


104. 


105. 


106. 


107. 


108. 


109. 


110. 


111. 
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The sum of the roots of the equation, 
x? + [2x —3|—4=0, is: [Online April 12, 2014] 
@2 ®%-2 © @-)p 


If a and £ are roots of the equation, 


x? —4,/2kx + 2e4"* —1=0 for some k, and 
a2 +B? = 66, then a? + B3 is equal to: 

[Online April 11, 2014] 
(a) 248/2 (b) 280/2 (©) -32/2 @) -280/2 


1 1 
If de and vB are the roots of the equation, 


ax? + bx + 1 = 0 (a # 0, a, b, € R), then the equation, 


x(x + b°) + (2° 3abx) = 0 as roots : 
[Online April 9, 2014] 
(a) ow and p22 (b) op” and op 


3 
(c) Jap and of (d) aa and p 2 


If p and q are non-zero real numbers and 


a + B° =—p,aB =q, then a quadratic equation whose 


a2 B? 
roots are —,— is: [Online April 25, 2013] 
a 
(a) px?-gx+p?=0 — (b) gx? t+ pxtq’=0 
(c) px?+qxtp?=0 = (d) gx*-pxt+q’=0 


If a and B are roots of the equation x? + pee P =0, 


such that |a—f|= 10, then p belongs to the set : 
[Online April 22, 2013] 
(a) {2,—5} (b) 3, 2} (c) {-2, 5} (d) {3,—5} 


If a complex number z statisfies the equation 
z+ 2|z+1|+i=0, then |z|is equalto: 
[Online April 22, 2013] 


(a) 2 ob 3 OVS @i 

Let p, g,r « Randr> p> 0. Ifthe quadratic equation 

px? + qx +r=Ohas two complex roots a and B, then |a| + 

|Blis [Online May 19, 2012] 

(a) equal tol 

(b) less than 2 but not equal to 1 

(c) greater than 2 

(d) equal to 2 

If the sum of the square of the roots of the equation 

x? — (sina —2) x —(1 + sina) = 0 is least, then o is equal to 

[Online May 12, 2012] 

™ ™ 

OF @F 


@ F oF 


112. 


113. 


114. 


115. 


116. 


117. 


118. 


119. 


120. 


121. 


The value of k for which the equation 

(k—2)x? + 8x +k +4 =0 has both roots real, distinct and 
negative is [Online May 7, 2012] 
(a) 6 (b) 3 (d) 1 


Let fora # a, #0, 


(c) 4 


f (x)=ax" +bxte g(x)=ax° +h x+¢, 


jand p (x) =f (x)- g(x). 

If p(x) = Oonly for x =—1 and p (—2)=2, then the value 
of p (b) is: [2011 RS} 
(a) 3 (b) 9 (c) 6 (d) 18 

Sachin and Rahul attempted to solve a quadratic equation. 
Sachin made a mistake in writing down the constant term 
and ended up in roots (4,3). Rahul made a mistake in writing 
down coefficient of x to get roots (3,2). The correct roots 
of equation are : [2011 RS] 
(a) 6,1 (b) 4,3 (c) —6,-1 (d) —4,-3 

Let a, B be real and z be a complex number. If 
z2 + az+ B =0 has two distinct roots on the line Re z=1, 


then it is necessary that : [2011] 
(a) Be(-L0) (b) |Bl=1 

(c) Be(,e) (d) BE (0,1) 

Ifo and B are the roots of the equation 

x2—x+1=0, then 2009 + p2009 = [2010] 


(a) -l (b) 1 (c) 2 (d) —2 

If the roots of the equation bx? + cx + a=0 be imaginary, 
then for all real values of x, the expression 3b2x? + 6bex + 
2c? is: [2009] 
(a) less than 4ab (b) greater than —4ab 

(c) less than — 4ab (d) greater than 4ab 

If the difference between the roots of the equation 


x? +ax + 1=0 is less than V5 , then the set of possible 
values of a is [2007] 
(a) (3,0) (b) (-~,-3)() 3,3) @) (-3, x) 
All the values of m for which both roots of the equation 
x? —2mx +m? -1=0 are greater than —2 but less than 4, 
lie in the interval [2006] 
(a) -2<m<0 (b) m>3 

(c) -l<m<3 (d) l<m<4 

Ifthe roots of the quadratic equation 

x4 px+q=0 aretan30° and tan15°, 


respectively, then the value of 2 + q—p is 
(a) 2 (b) 3 (c) 0 (d) 1 


[2006] 


If 27 +2+1=0,wherezis complex number, then the value 


1)? 1) 1) i)? ; 
of (2+4) +(2+4) +(2+4) Essie +(#+4] is 
[2006] 


(a) 18 (b) 54 (c) 6 (d) 12 
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122. 


123. 


124. 


125. 


126. 


127. 


128. 


129. 


130. 
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In a triangle POR, ZR = . If tan (4) and 


uy 
2 
—tan (2) are the roots of ax” +x +ce= 0,a #0 then 


[2005] 
(a) a=b+c 
(c) b=c 


(b) c=at+b 
(d) b=a+ec 


If the roots of the equation x? — bx + c = 0 be two 


consecutive integers, then b” — 4c equals [2005] 

(a) -2 (b) 3 (c) 2 (d) 1 

Ifone root of the equation x? + px +12 = 0 is 4, while the 

equation x? + px+q=0 has equal roots , then the value 

of ‘q’ is [2004] 

49 

(a) 4 (b) 2 (c) 3 @) 

If (-p) is a root of quadratic equation 

x2 4 px+(1- p) =0 then its root are [2004] 

(a) -1,2 (b) -1,1 (c) 0,-1 (d) 0,1 

The number of real solutions of the equation 

x? —3|x]+2=0 is [2003] 

(a) 3 (b) 2 (c) 4 (d) 1 

The value of 'q' for which one root of the quadratic equation 

(a? —S5a+ 3)x? + (3a-l)x+2=0 istwiceas large as the 

other is [2003] 
ag? 2 gl 

O-— OF 5 ws 


Let Z, and Z, be two roots of the equation 


Z- 4aZ+b=0 »Z being complex. Further , assume that 


the origin, Z, and Z, form an equilateral triangle. Then 
[2003] 

(a) a? =4b (6) a* =5 

(©) a* =2b (d) a? =3p 

Ifp and q are the roots of the equation 

x2 +px+q=0, then [2002] 

(@) p=l,q=2 (b) p=0,q=1 

(c) p=-2,q=0 (d) p=-2,q=1 

Product of real roots of the equation 

2 x2+|x|+9=0 [2002] 


(a) is always positive 
(c) does not exist 


(b) is always negative 
(d) none of these 


131. 


132. 


‘ TOPIC 


133. 


134. 


135. 


136. 


137. 


138. 


Difference between the corresponding roots of x2+ax+b=0 
and x2+bx+a=0 is same and a g 5, then [2002] 
(a) at+b+4=0 (b) a+b-4=0 
(c) a~b-4=0 (d) a~b+4=0 


Ifa # B but a2 =5a—3 and B?=5 —3 then the equation 
[2002] 


having a/B and B/a as its roots is 

(a) 3x2-19x+3=0 (b) 3x2+ 19x-3=0 
(c) 3x2—19x—3 =0 (d) x2—5x+3=0. 
Condition for Common Roots, 
Maximum and Minimum value of 
Quadratic Equation, Quadratic 
Expression in two Variables, 
Solution of Quadratic Inequalities. 


If5, 5r, 5r2 are the len gths of the sides of a triangle, then r 
cannot be equal to: [Jan. 10, 2019 (| 


3 5 7 3 
(@) | () Z () | ) 5 
Let a, b € R, a#0 be such that the equation, 
ax” —2bx +5 =O has a repeated root a, which is also a root 
of the equation, x? — 2bx — 10 = 0. If f is the other root of 
this equation, then «2+ PB? is equal to :[Jan. 9, 2020 (ID)] 
(a) 25 (b) 26 (c) 28 (d) 24 
Ife Ris such that the sum of the cubes of the roots of the 
equation, x2 +(2—A)x+(10—A) =0 is minimum, then the 
magnitude of the difference of the roots of this equation is 
[Online April 15, 2018] 


@) 20 =) WS WI @ 42 
If|z—3+ 2i| <4 then the difference between the greatest 
value and the least value of | z | is [Online April 15, 2018] 


a) Vi3 (b) 213. © 8 (d) 4+-13 

If the equations x? + bx —1 = 0 andx?2+x+b=0Ohavea 

common root different from —1, then [b| is equal to : 
[Online April 9, 2016] 

(a) 2 (b) 3 (©) 3 (d) J2 

Ifnon-zero real numbers b and c are such that 

min f(x) > max g(x), where f(x) =x? + 2bx + 2c? and 

a(x) =—x?—2cx + b2(x ER); 


then 6 lies in the interval: [Online April 19, 2014] 
1 1 1 

Oo 0) |>yF 
1 

(c) Pad (&) (v2.9) 


139. 


140. 


141. 


142. 


143. 
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cc Mathematics 


Ifequations ax + bx +c=0 (a,b,ceR,a #0) and 

2x? +3x +4=0 have acommon root, then a: b :c equals: 
[Online April 9, 2014] 

(a) 1:2:3 (b) 2:3:4 (©) 4:3:2 (d) 3:2:1 

If the equations x2 + 2x + 3 = 0 and ax? + bx +c =0, 

a,b,c € R, haveacommon root, thena:b:cis [2013] 

(a) 1:2:3 (b) 3:2:1 (©) 1:3:2  (d) 3:1:2 

x-5 


The least integral value o ofx such that ——————_ > 0 , 
x +5x-14 


[Online April 23, 2013] 

(a) o2+30-4=0 (b) o2-5a +4=0 

(c) o2-7a + 6=0 (d) a2+5a-6=0 

The values of ‘a’ for which one root of the equation 

1 )x+a?+a—8 =0 exceeds 2 and the other is 
[Online April 9, 2013] 

(b) a>10 


(d) a<-2 


satisfies : 


x2-(a 
lesser than 2, are given by : 
(a) 3<a<10 


(c) 2<a<3 


z- i! = 2 , then the maximum value of |z| is equal to: 


Zz. 


If 


[2009] 


(a) J541 (b) 2 @ 24/2 @ 641 


144. 


145. 


146. 


147. 


The quadratic equations x2 — 6x + a =0 and 
2 _ ex + 6 = Ohave one root in common. The other roots 
of the first and second equations are integers in the ratio 
4:3. Then the common root is [2009] 


(a) | (b) 4 (c) 3 


x 


(d) 2 


3x2 +9x417 . 


Ifx is real, the maximum value of is [2006] 


3x7 +9x+7 


1 17 
(a) ri (b) 41 (c) | (d) a 


If both the roots of the quadratic equation x? 2+? 
+k—5=Oare less than 5, then k lies in the interval 


[2005] 
(a) 6,6] (6) 6,0) (©) C~,4) @) [4,5] 


The value of a for which the sum of the squares of the 
roots of the equation x” —(a—2) x—a—1=O assume the 
least value is [2005] 

(a) 1 (b) 0 


(c) 3 (d) 2 
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3+isin® 
4-—icos® 
oa (3 +isin 0) , Aticos 6) 

(4-icos0®) (4+icos0) 
As zis purely real 


(b) Letz= , after rationalising 


3 
=> 3cos0+4sinb=0 = tand=— 4 


cos 0 
arg(sin@ + icos®) = 1+ tan“! sin 


f 4 1{4 
=m+tan =m-—tan 
3 3 


(c) DE2Re)) 


C(Z-2Re(Z)) 


A® BO 


Letz=x+iy 
-: Length of side of square = 4 units 


Then, |z-Z7|=4=>|2iy|=4>|y|=2 


Also, |z—(z—2Re(z))| =4 
=> |2Re(z)|=4 >|2x|=4> |x| =2 


fz] sfx? Eye = 444 =2/2 


2n. 


(ce) -1+V3i=2-e3 and 1-i=J2-e 


(4) 


in 


4 


(asa (asa?) 
a a eo 
5 jm/2 a ae l 


m (least) = 8, n (least) = 12 
GCD (8, 12) =4. 


(b) Let z, =x, +i,and z, =x, +i 
"|Z, —1|=Re(z,) 
> (x,-1)? +7 =x? 

=> yf -2x,+1=0 

|Z, —1|= Re(z,) => (x, -1) +3 = x3 
=> yz -2x, +1=0 

From eqn. (i) — (ii), 

yy —y3 —2(x —X2) =0 


n= 222) 
1 2 


T 
‘sarg(z, -zZ,)=— 
BZ, — 2) 6 
(= 35) 
= tan! y2|_% 
xX —Xy 6 
vi V2 1 
— a ey 
x -%, V3 
ei om, 2 
Yt y2 V3 


VM+tV. = 23 => Im(z, +2) = 2/3 
(b) Letz=x+ip 


zi 


Then, =1 > x7+(y-1)? 


z+2i 
x2+(yt2) > -2y+1=4y +4 


2 


XX V+ V2 


Complex Numbers and Quadratic Equations M-35 


_ Hints & Solutions 


| 
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a-i ati 


(1-1+2i(a+i) _ 2ai-2 


a a #1 a’ +1 
2 i { 2a i 4+4a? 
ce rate a+) Ya +0? 
4(lt+a”) 2 
>|z|= (1) 


(+a) Vi4a? 


M-36 
9 24 2 
= a =8 Since, it is given that |z|= a 
z=x+tiy eee ; Then, from equation (i), 
2, 2 
25 49 5 
Iz+3iJ= ,J6+ ; , 5S V1+a? 
1 Now, square on both side; we get 
=> [e+3i]=5 >1+a@=10>a=+3 
7. (&) z=xtiy Since, it is given thata>0 >a=3 
kx|+ y=4 tv ne igs 
hen 3= (+iy" _ +i +2i di 
(0, 4) a-i 3-i 3-1 
i 2 2 
l= ve" ty _23+i) 143i 
Minimum value of ~ 10 5 
k= 2v2 A 3, 
Maximum value of Hanon “= 5 

=4 
FI (0, 4) ll. © Given|z0|=1 Ai) 
Iz|<[ V8.6 | z\ « 

and are(2)-2 .. (i) 
So, |z| can’t be V7. o) 2 
8 (©) LetRe(Z)=xiLe., z=x+10i io - 
Zz 
2z—n=(2i- 1) (2z+n) a he Re{2)=0| 
(2x —n) + 20i= (27-1) ((2x + n) +201) 
: : : => Z0=-ZO 
On comparing real and imaginary parts, 

(2x +n) —40 =2x—nand 20 = 4x + 2n-20 from equation (i), zz@@=1 [using 2 \z/*] 
= 4x=~—40 and40=~40+2n (Zo)? =-1 > Zo=4i 
=>x=-10andn=40 

- T = —1 
Hence, Re(z) =— 10 from equation (ii), —arg(Z) — arg o = 7 arg(Z@) ys 
9. (b) Given equation is, |z— 1|=|z—i| 
Hence, Zw =-i 
=> (x-1)?+y?=x2+(y-1)? [Here, z=x + iy] 
> 1-2x=1-2y>x-y=0 2. © o- = => 5@—5mz =543z 
Hence, locus is straight line with slope 1. . 
(+i ati > 5-50 enjde 
10. (a) z= ———x— 3+50 


“|z/<1, -.5lo—1|<B+5al 


= 25(@®-@-G+4+1)<9+2500+15M+ 15@ 


Be 
(~ |e =27] 
- as tod 2 
=> 16<400@+400 > Oe eRe) 


=> Re(o) >= 
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z-O 32, 22, _ 3% _i(0-$) , 212 ,i(9-0) 
= —— = + = e t e 
13. (a) Lett wa 2-97, 32, ny 37; 


tis purely imaginary number. 3 4 
=5%5 (cos(0— 4) + sin(@—6)) + 


t+7=0 
z-Q Z-a 2 3 
a x i) isin(® 
=> on Soe 0 3 gon o) —isin(®— o)] 
=> (2-O/(7Z +a)+(Z -—alz+a)=0 (2 | , (2 | 6 
=| 2+ — |cos +1 sini 
=> zz -o7%+z7 -a?=0 si 2 ae, 2 9) 
=> 2zzZ-07=0 
2 2 25 2 9 BD 
=> |z--a-=0 . [2 a (8 are (8-6) 
=> o?=4 
= 16 3 5 
=e ee Pcos2(@-g)+> = 2<Iz/< 
14. @) |z,|=9,|z,-3-4i|=4 a 4 2 2 
Z, lies ona circle with centre C,(0, 0) and radiusr, =9 3+ 2isinO 
: : . . 17. (d) Suppose z= ——..__ 
Z, lies ona circle with centre C,(3, 4) and radius r,=4 1—2isin® 
So, minimum value of | z, —z, | is zero at point of contact Since, zis purely imaginary, thenz+ z =0 
Gen) 3+2isin6 3-2isinO 


1-2isinO® 1+2isind — 


(3+ 2isin @)(1+2isin 0) +(3 —2isin 6)(1—2isin@) 


7) 
@; 1+4sin“ 0 
=0 


. 3 . 3 
> fo ce es 
4 2 
15. (b) Since, |z]+z=3+i 
Tr mu 20 
Let z=a+ ib, then = :=> 
oo = at G 
I|+z=3+i=> Ja24+b2 tatib=3+i nm 1m 2m 20 
Now, the sum of elements in A hor 
Compare real and imaginary coefficients on both sides 33 3 3 
18. (a) - c}=1&Rez41 
b=1, Ja°+b? +a=3 Suppose z=x+iy>x2+y?=1.....(i) 
ya +1 =3-a Nowe 
l-z 
a*+1=a*+9-6a 
1+ (1-8a) (x +i) 
4 i ; 
6a=8 >a= > 1-(x +7) 
Then, ya Lt (= 8a) (x+ iy) =x) ty) 


1—(« +i))(1— x) tiy) 


7 (4) 1 16 8 
B= yl3) yg 3 [ (+x 1-80) (I= x) - (1-80) »? | 


7 Ww 2.2 
16. (none) Let z, = re and z, = r,e (l-x) +y 
3|z,|=4|z,| => 37, =475 Li [(d+x(-8a)) y-(1-8a) yd—»)] 
(=syey 


M38 ey 


As, wis purely imaginary. So, 22. 


19. 


20. 


21. 
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[a + x (18a) )(1— x) (18a) y| 
(l-x)' +y" 
=>(1—x)+x(1—-8a)(1-x)=(1 -8a)y” 
=> (1—x)+x (1 —80)—x? (1-80) =(1—8x)y” 
=> (1—x)+x(1—8a) =1-8« [From (i), x2 +y?=1] 
=>1-8a=1 
>a=0 
“ae {0} 
(b) Rationalizing the given expression 
(2 +3isin 6)(1 +2isin 0) 
1+4sin* 6 
For the given expression to be purely imaginary, real part 
of the above expression should be equal to zero. 
2-6sin? 0 
=> = 
1+4sin? 0 


Rew= =(0 


é. =entec2 


1 al 1 } 
> sin@ = 4 >O=sin 
V3 3 


(b) Letz=rei® 


Imz> (sin 50) 
(Imz)° ~ (sin 6)° 


Consider 


Ce el? = cos +i sin@) 


16sin® 0 —20sin? 0 +5sin0 


sin? 0 


sin 50 


sin? 0 


16sin°0 


20sin?@  Ssin® 
" sin? 0 


sin? 0 sin? 0 
= 5 cosec* 0 — 20 cosec? 0 + 16 


5 
is—4. 


minimum value of 
5 
(Imz) 


) Weknow minimum value of |Z, + Z,| is 
1 

Z+— 
2 


| |Z,|—|Z,||. Thus minimum value of is 


1 
Z\-5| 
2 


1 


1 
<|Z+—|<|Z|+— 
2 2 


24, 


Since, | Z |= 2 therefore 


23. 


(b) Letz=1+ ia, aeR 

z = (1 + ia) (1 + ia) 

x + iy = (1 + 2ia — a?) 

On comparing real and imaginary parts, we get 
x=1-07,y=2a 

Now, consider option (b), which is 

y2 + 4x-4=0 


(20)* +4(1—a7)-4 


LHS: y?+4x-4 


= 407 +4-407 -4 
=0=R.HS. 

Hence, y +4x-4=0 
(c) Letz=x+iy 


z-i 
—— is purely imaginary means its real part is zero. 
zt+i 


x+iy-i x+i(y Dx i(y +1) 
iyti x+i(y+l) x-i(y +l) 


7 x —2ix(y +1) + xi(y- + y* -1 


x +(y 41) 
ioe? =1 2xi 
x7 +(yt)? x? (y+)? 


for pure imaginary, we have 


x+y" 1 

x4(ytl? 

=> x+y = 

> («tiy)(x-i)=1 
1 

> x+y 7 


1 
and 2 Oe 


1 
Z+— = (x+iy)+(x-iy) =2x 
Z 
1 
z+ = is any non-zero real number 


(a) Consider arg (1) +arg { 22 
Z4 23 


= arg(z,) —arg(z4) +arg(z)) —arg(z3) 


= (arg(z)) + arg(z2)) —(arg(z3) + arg(Zq)) 


_ (22 =% &) 
a, _ 
Z4 = 23 
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(arg(z)) + arg(Z)) — (arg(z3) + arg(Z3)) 


ee (arg(z,) = —arg(z 
arg(Z3) = —arg(z3) 


= (arg(z,) — arg(z))) — (arg(z3) — arg(z3)) 
=0-0=0 

(d) Consider the equation 

z),k ER 


w-wz = k(l 


W— Wz 


l-z 


Clearly z#1 and is purely real 


qe 


> W-Wz-Wwz+w7zz = W-wz-wz+wz7z 


=> W+wizP = w+wlzP 


=> (w-wW(\z|’) = w-w 
> (z2=1 (¢-Imw#0) 
=>z|=1 and z¥1 

.. The required set is {z: |z]= 1, z¥1} 
(c) Given|z|=1, argz=0 


= 


4 arg(1*2) = Pence =arg (z)=9. 
1+Z z 
Zz 
(b) Letz=x+iy, 7 =x-iy 
Now, z=1-—Z 
> xt+iv=l1-(-b) 


> 2x=l> ga 
2 
Now, |z|=1 > x2+y?=1 => y?=1-x? 
3 


3 1 
= . 7 i (+ve since only principal argument) 
=v3 


Hence, z is not a real number 
So, statement-1 is false and 2 is true. 


28. 


29. 


30. 


31. 


32. 


Now, = 


2a y2_ 2 + 2ixy 


(a) Letz=xt+iv >z 


1427 14x 


y? + 2ixy (x? yr +1)+2ixy 
2iz Qi(x+iy) 
_ (x? ye t1)+2ixy -2y—-2ix 

—2y + 2ix . 

2 


2ix-—2y 


—2y —2ix 
I) +x(x? +y7 +i 
2(x* + y*) 


2 
_yar+y 


_ x(x? +y7 +1) 
a= 2,2 
2(x" + y~) 


Since, |z]/=1 > xe 45° =1 


> xty2=] 
x(1+1) 
a= 
2x1 
Alsoz#1 > x+iv#l 
- A=(-1,1) 
(dd) Letz;=1+iandz,=1-i 


(1-1) 0-1) 
z lti (+)(-d 


Z2 l-i 


=|zP + lzof” + 2|2||z0|4 la? tz 2|z4||z0| 


= 2a +2 [zo =2[ li)? +le0F | 


(a) Let |Z=|Wl|=r 
=> Z=re®, W =re'b 
where 0+ b=7 
Ww =re? 
Now, Z= re(™—9) = pei™ x et = — pei 
=_W 
Thus, statement-1 is true but statement-2 is false. 
(b) Statement - 1 and 2 both are true. 
It is fundamental property. 
But Statement - 2 is not correct explanation for Statement - 1. 
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33. (a) Let z=x+iy 38. (a) |Z@|47|/@\z||oHz0 1 [+ ZI=I2l] 


jz-1)=|z+1] > («-1? +y* =(r+ I? + Arg(Z@) = arg(z) + arg(@) 


x=0 Rez=0 =—arg(z)+arg@ = 


z-l=|2-J>@ IY ty? =x" +(y-) [- arg(Z) = —arg(z)] 


=e “Z0=-1 

jz+1|=|z-J > (41) +y? =x" +(y-1" 39. (c) Given that|z—4|<|z-2| 
Letz=x+iy 

>x=-y 


=> |—4)+ iy) |<|@-2)+i| 
=> (x-4) +y?<(w-2)P +7 
=> x2 -8x+16<x2-4x4+4 = 12<4x 


Only (0, 0) will satisfy all conditions. 
=> Number ofcomplex number z = | 


34. ©) (+). 1 1 = => x>3 => Re(z)>3 
i-1) (@-l) -i-1 i+] 40. (b) Let|z|=|@|=r 
» z=re®™, @ =re'> whereO+ =n. 


rere 


7 » g= pelt) = pit p-ib=_pp-ib=_G 

35. (a) Giventhat z3 = ptiq aes = i ° 

re in tl . . [-: e'™=-1 and © =re~?| 

=>z=p +(igy +3plqip tig) 41, (©) Letz=x+iy 

; 3 2 fe 2 3 

>x-iy=p -3pq +iBbp'q-q ) 2? =ilz/ 

Comparing both side, we get Ce ee if Dt AD 
Wx —y? + 2ixy =i(x° +y*) 


2 2 


x : 
“x= p> —3pq" aria! —3q . (i) > x-y =0 and Qxpaxrt+y* 
; ; e. 3 A => (x-y)\(x+ y)=0 and (x-y)? =0 
and y=q —3p aera —3p° ...(ii) =>x=y 
Adding (i) and (ii), we get . -14+3i 
BG) Cn) Weg 42. (a) Given that, oa = v3 =O 
x sy 2 2 x sy 2 2 
Lbs) 2q° -. + + =-—2 
P gq P _ (2 *) Io v) “.(2+0)' =a+ba > (4407 +4@) =a+bo 
36. (c) Given that argzw=7 > (o? +4140)? <a+bo 
> arg z+argw=7 (1) y 
; ; => (0? -4m7) =a+bo 
Z+iw=0>57Z=-iw 
7 2 
Replace i by —i, we get [-l+@=—-o"] 
242. 4_ 
*e ea iw= ange = 5 +argw > (30°) =a+boa>9o" =at+bo 
=> 90 =at+bo ( @ =1) 
=> arg z= +n-arg Z (from (i)) On comparing, a=0, b=9 
2 
>at+b=04+9=9. 
cage” 3 
7 4 eee 
37. (b) Given that 43. (0) és 8 
¥ 1+ cos —-—isin — 
127" (+i? is MB 
ii =l1 > 2 =1 : 
3 3 
See +i2sin Lae 5 
(12 \s 7 36 36 
ea ec) l>(@)* =] .x=4n; nel* 2cos” ene” eee" 
1+1 36 36 
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44. 


45. 


46. 
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3 

( cose sisin ™ | “ Sn 

‘ 36 7 = (cos +isin =) 
cos —isin >= 
36 


Ll 
ae ae 
(+) 342/54 =3+6V6i 
Let /3+6V6i =at+ib 


=> a? —b* =3 and ab=3V6 


>a’ +b? =,(a? —b’)? +4a7b? =15 


So, a=+3 and b=+VJ6 

3+ 6V6i =4+G +61) 

Similarly, «3 -6V6 i = +(3-V6i) 
Im (3+ 6/6i —/3 661) = 42/6 


(b) Leta=o,b=1+o@3+o°F..... 101 
a=(1t+q@)(1+@2+ ot +..... 198 + @2) 
(-@y") — @+n@-1 
(1+@) a (@2 1) 
(1+ @)(1—@) 
> = 7 =! 
l-@ 


Required equation = x2— (101 + 1)x+(101) x 1=0 


=> x?-102x+101=0 
@ -« z=xt+i 


zl (x-l)+iy 
2z+i (x +iy) +i 
(x -1)+iy 2x yt Vi 
2x+(2y4+)i 2x-(2Qy+)i 


Rel <*)- oe =| 
224i (2x) +(2y 41) 


Wo 4 Ds WA ee 
47. (d) 5 t 5 1 t|=—l@ 
where @ is imaginary cube root of unity. 
Now, (1 + iz +z>+ iz’)? 

(1 + @—i@? + iw)? =(1+ @)? 


=(— 0)? =— @!8=— 1 (-- 1+@+@?=0) 


48. (a) -(6+i=x+iy 

[216 + i3 + 18i(6+ i)]=x+ iy 
[216 —i+108i—18]=x+ iy 
216+ i—108i+ 18=x+iy 
—198- 107i=x+iy 

x=—198, y=-107 

y—x=—107+198=91 


. 5 ° 5 
49. (a) -[ 244] (2 i) 


=> I(z)=0,Re(z)= J3 


_ 1+iv3 
50. @ vai=[ 25%) 


{tens P 1+iv3 
1-iv3} |1+iv3 

-[- ao (Hs *) 
1443) fleas 
Also, /= tH) ted 


seer 
=D fyt) Liew 


Naw. (isi) -[ #84). [43 
ins twa) LiS=e8 


stenteah eae 


.. least positive integer n is 3. 
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54. (a) (1+@)’=A+Bo 
2)7 = as = = 
51. (a) (3,3) ay Bo (- @!4= @!2.@2 = @?) 
2/2 —o =A+ Bo 
1+@=A+Bo 
(1,1) =>A=1,B=1. 
position (3,1) 55. (a) |z+1|=|z+4-3| < |z+4/+|-3| <|3|+]|-3| 
|z+1| <6 |2+1|max = 6 
. Z 
56. (c) Given thatw= —| 
Z-z1 
So new position is at the point 1 +i 3 
—2 
52. @) (2 2)-1 => | w= = =1 |a)_ Fl 
oo 2 |z-—i| Z| |z9| 
3 
2 — (2 
=> Iz, 2z| =|2 z1Z5| =>|z|= a 
=> (2 —22)(21 — 227) = (2 —222)(2 — 22) 
: ne : 1). 
=> (2-22) )(% — 22) = (2-2)Z)(2-FzZy) => distance of z from origin and point (0, 7 is same 
> (2121) — 22422 — 22429 +4292) hence z lies on bisector of the line joining points (0, 0) and 
=4 27Z)Z5 22125 t Z1Z{Zq Zo (0, 1/3). ; ; ; 
Hence z lies on a straight line. 
2 al? = dalek 
= jal +4|2| + lai [20| 57. © |244+2)=|2/+1221 z, and z, are collinear 
ak Z|" 4lzo[ 4 Iz, [ lz -0 and are to the same side of origin; hence arg z, —arg z> =0. 
58. () -: (x-1)?+8=0 = (x1) =(-2) 3 
2 2 
(|=)? -4)(1-[z.|') =0 
=> x-1=-2or -20 or -20 
Z| #1 
or x=—lor1—2@ orl—2o?. 
2 
Zz; =4 . 
1 59. (b) Given that |z? -1|=|z[? +1 >|z7-1?=(z@ +0)" 
> Zi) = 2 
| te lzP = zz] 
= Point z, lies on circle of radius 2. > 02 i, 
>(7 -)@ -D=(24+) (4-2) =, -H) 
2 s2 fey = 
Zz Z Zz Zz 
53. (a) -— sal | =a = 227? —7? -7? 41= 2777? 422741 
z-1 z-1 Za) Zo 
; : => 2° 4+227+77 =0 
=> 27Z-Z° =Z.Z.Z2-Z ‘ 
=> |2) 2-2? =|2? z-7? on Sine 
=> zis purely imaginary 
> |Z? (z-Z)-(z-Z)(z+Z)=0 60. (b) Let the circle be |z—z)|=r. Then according to given 


(2-2)(Iz? -(2+2)}=0 


Either z—Z=0 or [z|? (z+Z)=0 


Either z — 7 > real axis 


or 2? =z4+Z> 2% z-z=0 


represents a circle passing through origin. 


conditions |z)—z,|=r+a ...(i) 

lZg—-Z,/=rt+b ..{i) 
Subtract (i1) from (i) 

we get |Z) —z,|—|Zy -2,|=a—5. 

.. Locus of centre Zp is |z—z,| -z—Z,| 

= a-—b, which represents a hyperbola. 


EBD 83 


www.jeebooks.in 


Complex Numbers and Quadratic Equations M-43 
61. (a) a+P=64, af = 256 Imaginary part of u 
3/8 3/8 2x! K)+xQytl 

a’ 8 a+B 64 64 iaGa= y ) ey ) 

ps gS (apy !® —(28)8 32 x’ +(y—-K) 
62. (b) Let o and B be the roots of the given quadratic “+ Re(u) + Im(u) =1 

equation, 

, 2x? +2y? —2Ky+y—K —2xy+2Kxt 2xy+ 
2x7 +2x-1=0 ..(1) = 2x y yty xy xytx 
=x egy? oo —2Ky 

a P=erren Since, the curve intersect at y-axis 

and 4a* +2a—-1=0 [.°a is root of a= 

eq. (i)] >y’+y-K(K+1)=0 

=> 40? +204 20+ 28 =0 > B =-2a(a+1) Let y, and y, are roots of equations if x = 0 
63. (b) Let|x|=y then “ypty, = 


9y* -18y+5=0 
=> 9y" -15y-3y+5=0 
=> By-lNGy-5)=0 


re |x| ron 
= 3° 3 3 


1 
Roots are += and += 66. 
3 3 
ones 
“. Product == 
64. @) Let aandB be the roots of the quadratic equation 
Tx? -3x-2=0 
3 = 
“a+p=—, ab =— 
B 7 p 7 
Now, 2 + B 
l-a? 1-f? 
__ a-aB(a+B)+B 
1-(a7 +B?) + (a)? 
___ (a+ B)-aB(a +B) 
1-(a+)* +20 + (ap)? 
32,3 67. 
_ 7 ie 7 _27 
(ee ee 16 
49 7 49 
és. Gr eee ee 
(x+iy)-ki x+i(y—k) 


2x? +(y-K)(2y +) 
x +(y- Ky 


Real part of u = Re(u) = 


Viy2 =—(K* +K) 
“(4 yn) = (144K? +4K) 
Given PO=5 >| y, —y. |= 5 


> 4K? +4K -24=0>K =2 or-3 


asK>0, ..K =2 


(b) Since a is common root of x7-—x+21=0 and 
3x? -10x +274 =0 

3a 100 +272 =0 »{i) 

307 —30 +60 =0 (ii) 


.. On subtract, we get a = 3A 


Now, af = 20> 3A-B=2A> 8 


1 
9 


and 


a+Bp=1 > 345 11>’ 


ay =9A > 3A-y =9 Sy =3 


~ PY Lig 
Xr 


1 1 
@ a-B=2 and a+f=-—p also ae 


=> p=2q 


Now (« *) [P ) 
| 


eee Mathematics 


71. 


68. 


69. 


70. 
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= 29-9") [07 +B? = (a +P)? -208] 
(c) The given quadratic equation is 

(07 +1)x? —4A4x+2=0 

-: One root is in the interval (0, 1) 

“(OFM <0 

=> 2(17 +1-420.4+2) <0 

=> 2(r? —424+3) <0 

(A-I(A-3) <0 >) ef], 3] 

But at A= 1, both roots arel so 7 #1 

wd E(1, 3] 


(c) Since, a and B are the roots of the equaton 
5x2 + 6x-2=0 


Then, 5a? +6a—2=0, 5B’ +6B-2=0 


5a° +6a=2 


5S, + 6S; =5(a° +B°) + 6(a° + B°) 


= (5a +6a°)+(5B° + 68°) 
= a4 (507 +6a)+B4 (5B + 6) 
= 2(a* +p*) = 25, 


(a) Lete*=te(0,~%) 
Given equation 
f+ 8—4+t+1=0 


1 
2 a=4Aa = =0 
> t t-4 i 2 
2 1 1 
t+— |+]|t+-|-4=0 
= [ z}( ) 
1 
Lett+ 7 =y 
G?-2)+y-4-0 > y+y-6=0 
y2+y-6=0 = y=-3,2 
1 
=> y=2 tee 2 


=> e&+e*=2 
x = 0, is the only solution of the equation 


Hence, there only one solution of the given equation. 


72. 


73. 


74. 


75. 


33 
(8) Since, 2x +(a—10)x+ oo 2a has real roots, 


D20 


U 


(a-10)? 402 2a }20 


=> (a—10)?—4(33 —4a)>0 

=> a-4a-32>0 

=> (a-8)(a+4)20 

=> as-4vVUaz8 

=> ae(—~,-—4] U[8, 0) 

(a) Let z= a+ if be the complex roots of the equation 


So, sum of roots = 2a =— b and 
Product of roots = a2 + B2= 45 
(a+ 1)?+B?=40 


Given, |z+1|=2V10 

=> (atl)?-a2=-5 

=> 2a+1=-5 > 

Hence, b= 6 and b? — b= 30 

@) o=S5a+3 
B°=5B +3 

Ps=5(at+ B)+6=5(01)+6 


[w B2=45 —a?] 
2a=-6 


[-- from x2—x-1=0,a+ rae 


o2+ B2=a+1+P+1 
a? + B3=2a+1+2B+1 


Ps= \landp, 
Py =3 and p; 
=2(1)+2=4 
Py* p3=12andp,=11 > ps#p,*p3 


(b) (k+1)tan? x—-J2Atanx +(k—1) =0 


sf 2h 


tan o + tan 8 = —— 
k+1 


[Sum of roots] 


k-1 
tan o - tanh = —— 
B kel [Product of roots] 


V22 B 
k+1 2h _ 4 
tan(a +B) = - = 
i 2 J2 
k+l 


2 i 
tan a aia 
A= 10. 
(b) Given equation is, x?+ x sin @— 2 sin 0=0 
a+ B=-—sin 0 and ap =—2 sin®@ 


EBD 83 


www.jeebooks.in 


Complex Numbers and Quadratic Equations M-45 


80. (c) The given quadratic equation is x*—2x+2=0 


12, pl2 24 24 
= = a oe 
fa tBr Xe-B {o—B) Then, the roots of the this equation are 24 hi 
* |a-Bl= (a+)? —4a8 = Vsin2 0+8sin0 
- a 1-i_(l-i? 
(op)? sino? 2? ™ B iti 1-2 
 (a-p)* sin! @(sino+8)'? (sind +8)!" : 
a l-i_ (d-j) a O 4; 
x T= = = oa 
76. () Let2*-1=t or B +i 1-72 i So, B 
54+|t|=(t+ Dt-lD>|t|=F-6 
When t>0,?-1-6=0>1=3or—2 a)" 
Now,|—| =1>(Gi)"=1 
t=— 2 (rejected) B 
When t <0, 2+ t-6=0 > t=—3 or 2 (both rejected) => nmust bea multiple of 4. 
1 2-1L=352%=4>x=2 Hence, the required least value of n = 4. 
77. @) Since 2—./3 is a root of the quadratic equation 81. (b) Let roots of the quadratic equation are a, p. 
2 - 
x*+px+q=0 a ‘ i a BL 
“2 +/3 is the other root Given, A= B and = B ao 
=> x° + px+q=[x—(2-V3)[x-(24+ V3)] (o.+B)? — 208 
= 1 i) 
o 
=x? (2+ 3)x—(2—V)x + (2? -(V3)) i 
2 The quadratic equation is, 3m2x2 + m(m—4)x+2=0 
=x°-4x+1 
Now, by comparing p=—4,q=1 o+B= are = a and ap= > 
= p?—4q—12= 16—4-12=0 ' . ” 
‘ Put these values in eq (1), 
78. (c) Sum of roots “73 jog @ 
* sum of roots is greatest. .. m=0 ( 3m 
Hence equation becomes x2— 3x + 1=0 2. =3 
3m? 
Now, a+B=3, oB=1>|-a-B|=V5 
=> (m-4P?=18>m=44 Jig 
la3-p|=|(a-B) (a? +6? + ap)|- V5(9 1) =8y5 
Therefore, least value is 4 — V18 =4-3V2 
79. @) Let Jy =a 82. @ Let wand B be the roots of the equation, 


(a)? +.B !7)q!2p!2 7 (ap)!? 


given equation will become: 
|a—2|+a(a—4)+2=0 
=> |a-2|+a*-4a+4-2=0 
=> |a—2|+(a—2)?-2=0 
Let | a—2| =y(Clearlyy > 0) 
=> yty?-2=0 


=> y=1or—2 (rejected) 

=> |a-2|=1l>a=1,3 

When Jy =1>x=1 

When Jy =3=>x=9 

Hence, the required sum of solutions of the equation 
=10 


81x? + kx +256 =0 


1 
Given (a)3 =B=> a= 63 


25 
Product of the roots = 81 


256 
(0B)==- 


4 
4 4 64 
=> pt-() == 5 = 0-7, 


k 
‘: Sum of the roots = Br 


eV 3thematics| 


86. 


83. 


84. 


85. 
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=> k=-300 

(d) Consider the quadratic equation 

(c —5) x2 -2ex + (c—4) =0 

Now, f(0).f(3)> 0 and f(0).(2) <0 

=> (c—4) (4c —49) > 0 and (c —4) (c—24) <0 


49 
> cE(-o,4U (*. 2 and c € (4, 24) 


49 
=> ceEe (2.24) 


49 
Integral values in the interval re 24 | are 13, 14,..., 23. 


S= {13, 14,...,23} 
(d) The given quadratic equation is 
x2+(3-A)xt2=A 
Sum of roots = a+ B=A-3 
Product of roots = aB =2—A 
o? + B? = (a+ B)?—208 
= (A—3)2—2 (2-A) 
=-4)+5 
=(A—2)? +1 
For least (a2 + B?) A=2. 
(a) Consider the equation 
x2+2x+2=0 
2+/4-8 
x= ae =-lt+i 
Let a=-1+i,B=-l-i 
a5 + BI =(14+/)'5+C1-!5 


{2 [26] 


15 1457 —i450 
_(v2) f 4 4e 4 | 


=~2(y2)"" =-256 


87. 


88. 


89. 


(a) The roots of 6x2— 11x+ =O are rational numbers. 


Discriminant D must be perfect square number. 
D=(-11)?-4-6-a 
= 121-240 must be a perfect square 
Hence, possible values for & are 
a= 3,4, 5. 
.. 3 positive integral values are possible. 
(b) Given quadratic equation is: x2 — mx +4=0 
Both the roots are real and distinct. 
So, discriminant B?-4AC> 0. 
m—4-1-4>0 
(m—4) (m+4)>0 
me (-,-4)U (4,0) —...@) 


Since, both roots lies in [1, 5] 


—m 
== 609) 
=> meé(2,10) _ ..(ii) 
And 1-(1-m+4)>0=m<5 
me (-2,5) _..(iii) 


29 
And 1 la) a aa 


29) 
oe 


From (i), (ii), (iii) and (iv), m € (4, 5) 
(a) * Z9 is aroot of quadratic equation 
x2+x+1=0 
Zy = Mor @* =z) = 1 
g=3+ 61 9°! - aia, 
=3+ 6i((23)7— 3129! 
=3+ 6i-3i 
=3+3i 


3) 1 
arg(z)tan!\ 3) 4 


x+tpt+xt+q 1 
(x + p)(x 


(2x+ pt q)r=x° + pxt qx + pq 
x2 + (p+q—2r)x+pq—pr—qr=0 
Let o and £ be the roots. 


2 
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-. at B=—(pt+q-2r) (i) 
& af = pq-—pr-aqr ..» (i) 

“+ a=— 6 (given) 

.. ineq. (1), we get 

=> -(pt+q-2r)=0 

Now, a2 + B2=(a+ B)?-208 


... (iii) 


g? + 4r? + 2g — 4pr— Agr —2pq + 2pr + 2gr 
+ ¢ + 472 — 2pr—2qr 
q° + 2r(2r—p-—q) 
0 


... (from (iii)) 


(b) Here, 9x2+27x+20=0 


—~b+,/b? —4ac 


2a 


~27 +27? —4x9x 20 


2x9 


x= 


Here, A is an obtuse angle. 


-. tan A= ~ yfsec A-1=-=. 


Hence, roots of the equation are sec 4 and tan A. 
(b) Astan A and tan Bare the roots of 3x2 — 10x —25=0, 


10 
tan 4+ tan B 3 


1—tan A tan B 1422 


10/3 5 
28/3 14 


So, tan (4 + B) = 


95. 


Now, cos2 (A + B) =— 1+ 2 cos? (4+ B) 
_ 1- tan? (A+B) 
1+ tan? (A+B 


.. 3sin? (4 + B)— 10 sin (4 + B) cos (4 +B)—25 cos? (A + B) 
= cos? (A + B) [3 tan? (4 + B)—10 tan(A + B)—25] 


196 
=> cos” (A+ B)= 


_ 75~700- 4900 196 __ 5525. 196 _ 
196 221. «196221 


) Ifaand-—1 are the roots of the polynomial, then we 
get 


25 


f(x) =x? + (1-a)x-a. 


f()=2-2a 


2r))? —2 (pq -pr—qr).... (ftom (i) and (ii)) 93. 


94. 


221 96. 


and f(2)=6-3a 


As, f(1)+fQ)=0 = 2-2at+6-3a=0 > a 


Therefore, the other root is : 


(b) a, B areroots ofx2—x+1=0 


a =-o and B=-0* 


where @ is cube root of unity 
o!01 + 107 = (_@)!01 + (gy 107 


-[o? +0] =—L1]=1 


n 
(a) We have, Y (x+r-N(x +r) =10n 
r=l 


n 
> (x? +xr+(r-Ix +1? -1) =10n 
r=1 


(2r—1)x + r(r—-1)) =10n 


Uy 
Mz 
, 


1 
24 {14+34+5+....+(2n-1)}x 

+ {1.24+2.34....+(0 
_(a=)n(nt)) _ 
: = 
5... 1-31 


0 
x“ +nx 3 


Let a and a + | be its two solutions 
(-.; it has two consequtive integral solutions) 
=> at(atlj)=-n 


U 


1I)n}=10n 


24n2x 10n 


tel . 

> a= 5 (1) 
n? -31 " 
Also a (at+1)= ..{i) 


3 
Putting value of (1) in (ii), we get 


Sez 
2 2 3 
n?=121 >n=11 
(ec) (x—1)(@?+5x—50)=0 
=> (x-1)(x+10)(x-5)=0 
=> x=1,5,-10 
Sum=—4 
(c) Let p(x)=ax2+bx+e 
p(O)=l1>c=1 
Also, p(1)=4 & p(-l)= 
=> atbt+1=4&a-b+ 
=> at+b=3&a-b=5 
=> a=4&b=-1 
p(x) =4x2-x41 
p(b)=16-2+1=15 
p(-2)=16+2+1=19 


ee Mathematics 


100. 
97. 


98. 


99. 
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2 
(c) (x?- 5x4 5)x +4x-60 _ 1 
Case I 
—5x+5=1 and x* +4x—60 can be any real number 
>x=1,4 
Case II 


—5x+5=-1 and x2+4x —60 has to be an even number 


>x=2,3 

where 3 is rejected because for x = 3, 

x2 + 4x — 60 is odd. 

Case III 

—5x+5 can be any real number and 

x?+4x-60=0 

=>x=-10,6 

=> Sum ofall values of x 
—10+6+2+1+4=3 


(a) V2x+1—-V2x-1=1__.... (i) 
Qx+14+2x—1-2V4x" -1 =1 
4x—1=2V4x? -1 


16x2— 8x +1=16x2-4 
8x=5 


UVUY Y 


\ 


x= > which satisfies equation (1) 


8 
3 
So, V4x?-1 =] 


a he = aig 


a= 3+V11,p=3-Vil 
= (siya? “E 
(3+) (3 vii)" 2(3+Vil) +2(3 Jui} 
[ean a 
(3+Jt)° \(+m7) -2]+(3- vii)'[2-(2- vi | 
: 2 (3+ s7p -3-v) 


(3+-vi)"(9+11+6Vi1 -2)+(3—Jii}" (2-9-11+ 61) 
[yy | 


6(3+Vt1) -6(3- vil)’ r: 
fess]? 


=3 


101. 


102. 


103. 


(b) (a—1)(x44+x?241)+(a+1)(x2+x+1)?=0 


=> (a—1) (x?+x+ 1) (x2-x+ 1) +(at 1) (x2+x+ 1)? 


(x2+x+1) [(a—1) (x2=x4 1) +(at 1) (x2+x+4 J] 
=> (x?+x+ 1) (ax? +x+a)=0 
For roots to be distinct and real, a # 0 and 1 — 4a? >0 


1 
—>a0anda?< 4 


-—,0/U} 0,— 
sae (-bo}u(o2 


(b) a=2+3i;B=2-3i,y=? 


d 
apy = 2 sinc product of roots = 4 
a 


13 1 
449 =— 
= (449)¥=> = 1=5 


(c) Consider —3(x —[x])? +2 [x—[x]) + a2 =0 


=> 3{x}2-2{x} -a?=0 (6 x—[x] = {x}) 
=> a(x? Fo }= 02a +0 
is a =31xj{ 3-2] 
13 
-1/3 2/3 


Now, {x} €(0,1) and >< a’ <l (by graph) 


Since , x is not an integer 
a €(-1,1)— {0} 
> a e(-1,0)U (0,1) 


(a) Consider V3x7 4x45 =x—-3 


Squaring both the sides, we get 
3x2 +x+5=(x-3) 


=> 3x2 4x45 = x7 4+9-6x 
=> 2x7+7x-4 =0 

=> 2x7 +8x-x-4 =0 

=> 2x(x+4)-1(x+4) =0 


0 
0 
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> eas orx =-—4 
2 


1 
Pork waa 8 


L.H.S. # R.HS. of equation, ¥3x7+x+5 =x-3 
Also, for every x ¢ R, LHS # RHS of the given equation. 


.. Given equation has no solution. 


() x? +|2x-3|-4 =0 


(2x-3) if x>o 
|2x — 3| = 3 
-Qx-3) if x<> 


for x>>, x 42x-3-4 =0 


x27 +2x-7=0 


t+ =: 
eo 244428 _ ae eae 


2 


3 
Here x = 2J2-1 {v1 <3} 


fc S22 
or 5 


x27 -2x+3-4=0 
=> x7-2x-1=0 


24J444 2422 
x= = = 


2 2 


Here x = 1-2 {a-va)<3} 


14V2 


Sum of roots : (2V2 -1)+ (1- V2) = V2 
@ = x° -4V/2kx+2e4* -1 =0 
or, x7 —4V2kx+2k4 -1 =0 


a+ =4V2k and a. = 2k4 - 1 
Squaring both sides, we get 


(a + BY = (4V2k)* = o2 + B2 + 20P = 32K? 
66 + 2a = 32k? 

66 + 2 (2k4 — 1) = 32K 

66 + 4k4 — 2 = 32k? => 4k4 — 32k? + 64 =0 
or, k4 — 8k2 + 16 =0 = (k)* — 8k? + 16 =0 
> (-4 (P-4=0 >Rr=4,P =4 
>k=+42 

Now, a3 + B? = (a + B) (a? + B- af) 


a3 + B= (4V2k) [66 — (2k4 - 1)] 


Putting k = — 2, (k = +2 cannot be taken because it does 
not satisfy the above equation) 


-. 08 + B3 = (4¥2(-2))[66 -2(-2)* -1] 
o3 + B3 = (-8V2) (66 — 32 + 1) = (-8V2) (35) 
a3 + B3 = -280V2 

1 1 


106. (a) Let —~ and — be the roots of ax* +bx+1=0 


Va vB 


a1 1 (va+yB) 
Vo " B = Jap ) 


x(x +b°) + (a? —3abx) = 0 
> »+4+(6-3ab)x+a° =0 


Putting values of a and b, we get 


2 +|(-va-+ vB) +3(JaB)(Jer + VB)] +(apy*” aa 


> a? +p? 4 38 (Vou + VB) —3/oBWa + vB) |x+(op)°? -0 


=> x2 (a>? + B*/?)x ae? 3/2 =0 


Roots of this equation are o* a 2 


107. (b) Given o3 + B3 =—pand of =¢ 


2 2 
Let BS and = be the root of required quadratic equation. 


i a” Bo +p? -p 
o, tis a 
B a a8 q 


2 2 
a 
and —— x Fe =ap=¢ 
a 
Hence, required quadratic equation is 


x? -[P)rvazo 
q 


> v4 x4g=0 > gx? + px + q2=0 


108. (c) Given quadratic eqn. is 


3 
x + prt “P20 


Me) 


109. 


110. 


111. 
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Now, given | a—B |= V10 
>a-p= +10 
=>(a—f)?=10 > a2+ B2—-20f=10 
=> (at BY —4oP=10 

2 3p 2 
=>p--4~x ri =10 => p*—3p-10=0 
=> p=-2,5 => pe {-2,5} 
(c) Given equation is 
z+V2|z+1|+i=0 
put z= x + iy in the given equation. 


(x + iy)+ V2 |x+iy+1|+i=0 


=> x+iy+v2| qos? +? [rio 


Now, equating real and imaginary part, we get 


x+V2 (x41)? + y? =0 and 


y+1=0 => y=-1l 


3274.2 J(x4+1? +E)? =0 (2 y= 1) 
=> J2 (+0? +1=-x 


=> 2[(x + 1)2 + 1] =x2 
=> x7+4x+4=0 
>x=-2 


Thus, z=-2+i(-1) => |z|=5 


(c) Given quadratic equation is 

pret qx+r=0 (1) 
D=q -4pr 

Since a and £ are two complex root 

“B= a >Bl=lal>([Bl=lo| (lake) 
Consider 

Jou] + |B] = Jou] + fox} (- [Bl = lal) 
=2 |la/>2.1=2 (-:|a|> 1) 


Hence, |a| + |B] is greater than 2. 

(d) Given equation is 

x*—(sina—2)x—(1+ sina) =0 

Let x, and x, be two roots of quadratic equation. 
1X, +X = sina, —2 and x,x,=—(1 + sina) 

(x4 me =(sina—2)? = sin2a+4—4 sina 


> x? +$x5 = sin? a+4—4sin a —2x,x7 


sin?a + 4—4 sina + 2 (1 +sina) 
=sin?a,—2 sina+6 ..(1) 


112. 


113. 


Now, By putting 


a=", a= =, a= and «== in(i) one by one 
6 4 3 2 
ey es 
We get least value of xf + x7 at 5 


T 
Hence, & = > 


(b) (kK-2) x7 + 8x+k+4=0 
Ifreal roots then, 
82 4(k 2) (k+4)>0 
=> #+2k-8<16 

=> i? + 6k-4k-24 <0 
=> (k+6)(k—4)<0 

=> -6<k<4 

If both roots are negative 
then af is +ve 


> 


+4 
a >0 >k>-4 


> k+4 
Roots are real so, -6<k<4 
So, 6 and 4 are not correct. 
Since, k > 2, so 1 is also not correct value of k. 
“k=3 
qd) p(x)=0 
= f(x)=8(x) 


> a tbxtc=ax +hx+c 


Also >0 >k>2 


> (a—a,)x* +(b-b,)x+(c-¢,) =0. 


It has only one solution, x =— 1 


=> b-b=a-a+c-c¢, _ ..{i) 


APE 924 


Sum of roots 
(a-aq) 


b-b, 


2(a-a) 


=> 
=> b-b, =2(a-a) ...(ii) 
Now p(-2)=2 

= fC2)-gC2)=2 

=> 4a—-2b+c—4a,+2b,-c,=2 

=> 4(a—a,)—2(b—b,)+(c—c,)=2...(iii) 
From equations, (i), (ii) and (iii) 


(b-0)=2 


1 
a-a, =c-Cc 
1 1 

2 
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Now, p(2) = f(2)-g(2) 
=4(a-a))+2(6-4)+(e-a) 


=8+8+2=18 
(a) Let the correct equation be 


ax’ +bx+c=0 


Now, Sachin’s equation 


ax? +bxt+c'=0 


Given that, roots found by Sachin’s are 4 and 3 
b 
=> -—=7 
a 
Rahul’s equation, ax’ +b'x+c=0 
Given that roots found by Rahul’s are 3 and 2 
c 


=> —=6 
a 


Ai) 


(ii) 


From (i) and (ii), roots of the correct equation 


x? —7x+6 =0 are6and 1. 


(c) Since both the roots of given quadratic equation lie 
in the line Re z= 1 1.e., x = 1, hence real part of both the 


roots are |. 

Let both roots be 1 + ia and 1 —ia 
Product of the roots, 1 + a2 =B 
So $127 

“B21 3 -Be(Le<) 


5 1+vi-4 
(b) x°-x4+1=0 >X= 5 
143i 
x= 
2 
Gutgg a e 
2 2 
a=2 iJ3 _ 
= 
¢42009 4.32009 _ (_¢?)2009 4. (_¢y)2008 


=-0 -=1 
(b) Given that roots of the equation 
bx? + cx +a=0 are imaginary 
c?—4ab <0 wai) 
Let y= 3b2x2 + 6 be x + 2c? 
=> 3bx2+6bext+2c?-y=0 


Asx isreal, D20 


=> 36b%c?-12 b? (2c?-y) 20 


118. 


119. 


120. 


121. 


> 12h? 3c?-2c?+y) 20 [-- b? 20] 

> e+y2>0 > y>-c? 

But from eqn. (i), c2<4ab or —c2>—4ab 
we get y>—c*2 >—4ab 

=> y>-4ab 

(c) Let o and B are roots of the equation 

x? +ax+1=0 


a + B =—aand of =1 


Given that |a—B | os 


> \(a+B)° —4aB < V5 


(- (=p) = (a +B)? -4ap) 


> Va? —-4 <5 => a@—-4<5§ 


a—-9<0 > a<9 > -3<a<3 
=> ae (-3,3) 


(c) Given equation is x° —2mx +m -1=0 


> (x-m)? -1=0 


=> (x-—m+)(x-m-l=0 
=> x=m-l1,m+1 

m—1>-2 and m+1<4 
=>m>-landm<3 > -l<m<3 


(b) Given that x* + pr+q =0 


Sum of roots = tan30° + tan15° =—p 
Product of roots = tan30° . tan15° =q 


tan30°+ tan15° = 
a an30°+ tan15 Pp =| 
1—tan30°.tan15° 1-q 
p=l-q > q-p=! 


(d) 27 +z+1=0 > Z=0 OF 


1 
So, z+—=0+0" =-1 
Zz 


Zz 


[% 


[te o%and +0 +07 =0) 


o=1] 
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eS 


1 
and 2° +—=2 
Zz 


“. The given sum = 1+1+4+1+1+4=12 


122. (b) tan @ ,tan (2) are the roots of ax? +bx+c=0 


™ 
P+Q=— 
[sPr093 
_5 
eee _b_a-c 
(== a oa 
a 


123. @ Let a, a +1 beroots 
Then a+ a + 1=5=sum of roots 
a (a+1) =c= product of roots 
b* —4c =(2a +1)* —4a(a +1) =1. 
124. @) Given that 4 isa root of x? + px+12=0 
=> 16+4p+12=0> p=-7 


Now, the equation x* + px+q=0 


has equal roots. 
.. D=0 


2 
4q=0>q=—=— 
=>P q q 4 4 


125. (c) Let the second root be a. 


Then a+(1-p)=-p>a=-l 
Also a.(l—p)=1-p 
>(a-Dd-p)=0> p=l[-a=-]] 


-. Roots are a =—l and 1—- p=0 
126. (c) Given that 


x? —3|x|+2=0 |x|? -3|x|+2=0 


> ((x| - 2)({x| -1)=0 


+ el =12 3 ea ah a2 


.. No.of solution = 4 


127. (b) Let one roots of given equation be a 
.. Second roots be 2a then 


l- 
at+2a=3a = 3 a6 
a~ —5a+3 


1-3a 
3(a ~5a+3) 


Q= 


afi) 


2 


a’ —5a+3 


1 (1-3a)? 2 
2 2 Di 22 
9 (a* —5a+3) a” —Sat+3 


(i—34)" _ 
(a? —5a+3) 


and a.20=207 ES 


[from (1)] 


=> 9a? —6a+1=9a? —45a 427 


> 39a=26 a 


128. ) Giventhat Z* +aZ+b=0: 
Z\ +Z>5 =—-a & ZZ =b 
0, Z,, Z, form an equilateral triangle 
- a 2 ee 
“ OT 42Z)° +25" =0.Z) + 2.24 +Z4.0 
(for an equilateral triangle, 
igre ge gee NTE GD 
—-s ae a Ae =Z,Z> 
=> (Z)+Zo)" =3Z)Z, 
ha 3b 
129. () p+q=-p>4q=2p 
and pg=q = q(p—1)=0 
=> q=0orp=1. 


Ifq =0, then p=0. 
or p = 1, then g=-2. 


9 
130. (a) Product ofreal roots = ae ee 0, VteER 
a ¢t 


. Product of real roots is always positive. 
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(a) Let a and Bf are roots of the equation 
x2 + ax + b=Oand y and & be the roots of the equation x? 
+ bx+ a=0 respectively. 

7. a+B=-a, a8 = band y+6=—-b,yd=a. 

Given |a—B|=|y—-8| > (a—B)?= (7-8) 

=> (at B)?—4aB = (y+ 8)? —4y5 

=> a —4b=b*-4a 

=> (a? —b*) + 4(a—b)=0 

>at+b+4=0 (ab) 

(a) Given that «2 = 50,—3 and B? = 5B -3; 

=> a & B are roots of equation, x? = 5x —3 

or x?—5x+3=0 

“.a+B =S5and ab =3 


oa B 


Thus, the equation whose roots are B and — is 
a 
B 0 


Q 
2-a(Sel) 28. 
B as af 


28-[ SF) 120 


op 
or 3x7— 19x +3 =0 


P 


(c) 

Q 3 R 
APOR is possible if 
5457357 
=> ltror 
=> r-r-1<0 


8 |e ee 
> ("959 "277 JS 


[=S# ee) 
=> re 


2 * 9 


4 a.-* 9 


7 ..(=/541 <541 7 
€ res 


(a) ax*-2bx+5=0, 
If a and @ are roots of equations, then sum of roots 


2b b 
20=— => a=— 
a a 
a5 b? 
and product of roots = 0" = 7 = 
a a a 
=> b=5a (a#0) (i) 


135. 


136. 


For x?—2bx—10=0 
at+B=2b 
and aB=-—10 


ii) 
(iii) 


b 
a = is also root of x? —2bx -—10=0 


=> b*—2ab*-10a2=0 
Byeqn. (i) > 5a—10a?-10a2=0 
=> 20a*=5a 


te oe 
a =—and b* =— 
7 4 4 


a2=20 and B2=5 

Now, a2 + B?=5+20=25 

(b) Let, the roots of the equation, x? +(2—A)x +(10—A) 
=O are a and B. 

Also roots of the given equation are 


n-24/4-40422 4044. 2-242? -36 


2 2 


The magnitude of the difference of the roots is , In? 3 6| 


(A4-2)°  3(A-2)(A7 - 36) 
a" 4 


So, a +B? = 


_ (A —2) (407 — 4-104) 
4 
As f(A) attains its minimum value at 1 = 4. 
Therefore, the magintude of the difference of the roots is 


=(X—2) (A? —A — 26) =f (A) 


i ¥20 |= 2V5 
(b) | z-—(3-—2i)| <4 represents a circle whose centre is 


(3, —2) and radius =4. 
|z|=|z—0 |represents the distance of point ‘z’ from origin 
(0,0) 

y 


| 
BS ; 

Suppose RS is the normal of the circle passing through 
origin ‘O” and Gis its center (3, —2). 

Here, OR is the least distance 


and OS is the greatest distance 
OR=RG-— OG and OS= OG + GS ..(1) 


137. 


138. 


As, RG 
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=GS=4 


OG= 37+ (-2)? =/9+4=VJ13 
From (i), OR= 4 —/13 and OS= 4+ 13 


So, required difference = (4 + Vi3 ) - (4 - 13 ) 


= J13 +V13 = 2V13 


(c) x? +bx-1=0 common root 


x 


Putx= 


zx th=0 


b+l1. é 
bo 1 in equation 


2 
(4) (Fa) r 
b-1 b-1 


(b+ 1)? +(6+ 1) (6-1) +b(6-1)?=0 


b?+1+2b+b*-1+b(b?-2b+1)=0 


2b? + 2b + b3— 2b? + b=0 


B3+3b=0 

b(b? +3) =0 

b?=-3 

b= +yBi 

|b\= 3 

(d) We have 
f(Qx)= x + 2Qbx +2c? 


and g(x) = x? —2ex4 b?,(x R) 
=> () = (4b) 420° —6" 


and g(x) = —(x+ cy +b? +c 
= 2c? — b? and eae = b? + 2 
Given : min f(x) > max g(x) 


Now, f 


min 


S 9 -F Sb ae 


2 


=> c?>24? 


= |el > |b| V2 


Ka 


GC 
pipe 2. aaa 
= spas 


a 
= Ip 


>V2 


€(V2,00) 


. (a) 


139. (b) Let a, B be the common roots of both the 


equations. 


For first equation ax’ +bx+c=0, 
we have 


a+p=— (i) 
a 
c : 
a.p = — (il) 
a 
For second equation 2x* +3x+4=0, 
we have 


fa Ai) 


a.p= ...(iV) 
Now, from (i) & (ii1) & from (ii) & (iv) 


2 
1 


3 
Therefore on comparing we get a= 1, b= 5 &c=2 
putting these values in first equation, we get 
- +oxt2= 0 or 2x7 +3x+4 =0 


from this, we get a= 2, b=3;c =4 
ora: b:c=2:3:4 


. (a) Given equations are 


x2+2x+3=0 A) 

ax* + bx +c=0 .. fi) 

Roots of equation (i) are imaginary roots in order pair. 
According to the question (ii) will also have both roots 
same as (i). Thus 

a bic 

rie a eas 

=> a=h,b=2h,c=3Xr 

Hence, required ratio is 1:2 :3 


x-5 
x 45x14 
=> x2+4x-9<0 
=> a=—5,-4,-3,-2,-1,0,1 
oa =—5 does not satisfy any of the options 
=—4 satisfy the option (a) a2 + 3a—4=0 


>0 => x7+5x-14<x-5 
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(ec) x2-(at1)x+a2+a-8=0 
Since roots are different, therefore D > 0 
=> (at 1)*-4(a2+a-8)>0 

=> (a-3) Ba+1)<0 

There are two cases arises. 

Case I. a—3 >0 and3a+1<0 


=> a>3anda< - 
Hence, no solution in this case 
Case IL: a—3 <0 and3a+11>0 


11 
>a<3anda>- > 


3 
11 
ie “a sass => -2<a<3 
(a) Given that | z—-—|=2 
Zz 
4 4 4 4 
|z| = |z--4 Zz 
ZZ Zz |z| 
=> | z| gra 
al 


=> (|2|-a+5)) (|2|-d- an 


+ = + 


(i-Vs) (+5) 
= (-V5+1) < |z| <(V5+1) 


=> |z|max=v5+1 
() = Let the roots of equation x? — 6x + a=0 be a and 4 
B and that of the equation 
x? -cx + 6=0 be wand 3 B .Then 
a+4B=6 ...4) 40 B=a ...(ii) 
and a+3B=c ...(ili) 3a B=6 ...(iv) 
=> az=8 (from (ii) and (iv)) 
.. The equation becomes x?— 6x +8 =0 
=> (x-2)(x-4)=0 
=> roots are 2 and 4 
=> a=2,B=1 -. Common rootis2. 


8 


145. 


146. 


147. 


3x? +9x+17 
are ees 

3x° +9x4+7 
3x7 (y -1) +9x(y -1) +7 y -17 =0 
D=0 +: x isreal 


81(y —1)? —4x3(y -1\(7y—-17) 20 


> (v-)DW-4) <0 => 1<y<4l 
. Max value of y is 41 
+ 7 + 
_8 I I 
1 41 


(c) Given that both roots of quadratic equation are less 
than 5 then (i) 


Discriminant > 0 
4k2- 4(k2 + k-—5)> 0 


4k2—4k2 —4k + 20>0 
4k<20>k <5 
Gi) p(S5)>0 


=> f(5)>0;325-10k+h2+k-5>0 
=>? -9k+20>0 
=>k(k-4)-5(k-4)>0 
=> (k—5) (k-4)>0 
+ = + 
-0 ] | 0 


4 5 
=> ke(-”,4) UG, %) 


Sum of roots 
eee ee ee 


(iil) ; 
sa ae 5 
2a 2 
>k<5 
The intersection of (1), (ii) & (iii) gives 
ke(-®,4),. 


(a) Given equation is x” —(a —2)x—a-1 =0 
a+B=a-2;aB=-(a+l) 
Dn. 2 
a” + B* =(a+f)* -208 
= a? ~-2a+6=(a-1)? +5 
For min. value of a2 + B2, a—1=0 
=> a=l. 


Solution of Linear Inequality and 
System of Linear Inequalities, 
Representation of Solution of 
Linear Inequality in One Variable 

{ on a Number Line, Representation 
TOPIC §@ of Solution of a Linear Inequality 

‘ and System of Linear Inequalities 
in a Cartesian Plane, Equations and 
Inequations Involving Absolute 
Value Functions, Greatest Integer 
Functions, Logarithmic Functions 


Theregion represented by {z=x+ iy €C: |z|—Re(z) <1} is 
also given by the inequality: [Sep. 06, 2020 (1)] 


2 4 
(b) y <2{x+4 


(a) y? >2(x+1) 


@) ysxty () y>xtl 


Consider the two sets : 

Az={me R : both the roots of x?—(m+ 1)x +m+4=0 
are real} and B =[-3, 5). 

Which of the following is not true? [Sep. 03, 2020 (D] 
(a) A-B=(-o, —3) U (5, 0) 


(b) ANB ={-3} 
(c) B—~A=(3,5) 
(dd) AUB=R 


IfA= {x ER: |x| <2} and 
B= {x ER: |x—2| 23}; then: [Jan. 9, 2020 (ID] 


(a) ANB=(-2,-1) (b) B-A=R-(-2,5) 
(c) AUB=R-(2,5) (dd) A-B=[-1,2) 


Let S be the set of all real roots of the equation, 
3x(3*— 1) +2 =|3*—1|+|3*—2). Then S:[Jan. 8, 2020 (ID] 
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(a) contains exactly two elements. 
(b) isa singleton. 

(c) is an empty set. 

(d) contains at least four elements. 


All the pairs (x,y) that satisfy the inequality 


2vsin* x-2sinx+5. <1 also satisfy the equation: 


4sin? y 


[April 10, 2019 (D] 
(a) 2\|sin x|=3sin y (b) 2sinx=siny 
(c) snx=2siny (d) sinx=|siny| 
The number of integral values of m for which the equation 
(1 + m’)x?—2(1 +3m)x+ (1 + 8m) =0 has no real root is : 
[April 08, 2019 (ID] 
(a) 1 (b) 2 
(c) infinitely many (d) 3 
The number of integral values of m for which the quadratic 
expression, (1 + 2m)x?—2(1 + 3m)x + 4(1 +m), xeR, is 
[Jan. 12, 2019 (ID] 


always positive, is : 


(a) 3 (b) 8 
(c) 7 (d) 6 
3 x 4 x 
If f(x) = (2) (3) —-1, x eR, then the equation 
f(x) =O has: [Online April 9, 2014] 


(a) no solution 

(b) one solution 

(c) two solutions 

(d) more than two solutions 

Ifa, b, c are distinct +ve real numbers and a?+ b*+c?=1 
then ab+ be + cais [2002] 
(a) less than 1 (b) equal to | 


(c) greater than 1 (d) anyreal no. 
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Linear Inequality M-57 


_ Hints & Solutions 


(b) «:|z|-Re(z)<1 


> pay =%<1S4/ 4y? <l+x 


=>x7+y? 1+ 42x 


(z=x+iy) 


1 
y? <1l4+2x>y’ <o(x+4) 


(a) A={meR:x°-(m+l)x+m+4=0 has real 


roots} 


D>0 
=> (m+)? —4(m+4)>0 


=m? —2m-15>0 


A= {(-e, —3]U[S, ©} 


B=[-3, 5) => A-B =(-~, —3)U[5, ») 


(b) A= {x:x e(-2,2)} 
B={x:x eC o,-1] U5, «)} 
AQB={x:x €(-2,-1]} 
AUB= {x:x € (-, 2) U[S, «)} 
A-B= {x:x e(-1,2)} 
B-A= {x:x € (-#,-2] U[5, o)} 
(b) Let3*=y 
yo—-1)+2=y-I+p-2| 
Case 1: when y>2 


y-y+2=y-1t+y-2 
y’—-3y+5=0 

D<0O{ .. Equation not satisfy. ] 
Case 2: when | <y<2 
y-yt2=y—-l-y+2 
y—-yt1=0 

D<0O{ .. Equation not satisfy. ] 


Case 3: wheny<1 
y-y+2=-yt+1l-y+2 


yty-1=0 
oo, LESS 
wy 5 
= ais [... Equation not Satisfy] 


Only one -1 co satisfy equation 
(d) Given inequality is, 
ee : 2sin? y 
2vsin* x—-2sinx+5 <2 y 
=> sin? x—2sinx+5 <2sin? y 
: 2 ae 
=> 4(sinx-1l)* +4 <2sin“ y 


It is trueif sin x = 1 and |sin y|= 1 
Therefore, sin x= |sin y| 


(c) Given equation is 


(1+ m7)x* —2(1+3m)x +(1+8m)=0 


** equation has no real solution 

 D<O 

=>4(1+3m)y<4 (1+ m’) (1+ 8m) 

=> 1+ 9m?+ 6m <1+ 8m+ m+ 8m3 

=> 8m>— 8m?+ 2m>0 

=> 2m (4m’?—4m+ 1)>0>2m (2m-1)>0 


Ls 
=>m>Oand m4 ; |. 7 not an integer 


= number ofintegral values of m are infinitely many. 

(3) Let the given quadratic expression 

(1 + 2m)x?—2(1 + 3m)x + 4(1 +m), is positive for allx € R, 
then 

1+2m>0 (i) 

D<0 

=> 4(1+3my—4(1+2m)4(1+m)<0 

=> 14+9m?+6m—4[1 + 2m? + 3m] <0 
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MoS 


=> m-6m-3<0 


=> me 3 —2V3,3 +23) 


From (i) 


1 


i rr 


2 


me (3—2,3,3+2,3) 


Then, integral values of m= {0, 1, 2,3, 4,5, 6} 


Hence, number of integral values of m=7 


w sa=(3) (3) - 


Put f(x) =0 


3 


oie 


5 


; 


> 
=> 3% + 4% = 5* (i) 
For x = 1 
3l44ls 51 
For x = 3 
33+ 43=91< 5 


(a) 


Only for x = 2, equation (i) Satisfy 
So, only one solution (x = 2) 
-:(a—by + (b—c)? + (c—ay*?>0 
=> 2(a* + b?+c*—ab—be-ca)>0 
[a2 +b? +c7=1] 


=> 2>2(ab+ bc +ca) ab +be+ca<1 
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Permutations and 


Combinations 


‘ Fundamental Principle of Counting, 
F Factorials, Permutations, Counting 
Formula for Permutations, 
Permutations in Which Things may 
' TOPIC i§ be Repeated, Permutations in 
‘ Which all Things are Different, 
‘ Number of Permutations Under 
Certain Restricted Conditions, 
Circular Permutations 
1. Two families with three members each and one family with 
four members are to be seated in a row. In how many ways 
can they be seated so that the same family members are 
not separated? [Sep. 06, 2020 (D] 
(a) 2!3!4! (b) (3!)3-(4!) 


(c) (3!)2-(4!) (d) 31(4!3 
2. The value of (2: 'P, -3-°P +4-°P, —... up to51" term) 
+(1!—2!+3!—...up to 51" term) is equal to: 
[Sep. 03, 2020 (D)] 
(a) 1—51(51)! (b) 1+(51)! 
(c) 1+(52)! (d) 1 


3. If the letters of the word 'MOTHER' be permuted and all 
the words so formed (with or without meaning) be listed as 
in a dictionary, then the position of the word 'MOTHER is 

: [NA Sep. 02, 2020 (D] 

4. If the number of five digit numbers with distinct digits 
and 2 at the 10" place is 336 k, then k is equal to: 

[Jan. 9, 2020 (D] 
(a) 4 (b) 6 
(c) 7 (d) 8 

5. Total number of 6-digit numbers in which only and all the 

five digits 1,3,5,7and9appear,is: [Jan.7,2020(D] 


1 
(a) 5 (6!) (b) 6 


5 
(c) 5° (d) 5) 


10. 
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The number of 6 digit numbers that can be formed using 
the digits 0, 1, 2,5, 7 and 9 which are divisible by 11 and no 


digit is repeated, is: [April 10, 2019 (D] 
(a) 2 (b) 60 
(c) 48 (d) 36 


The number of four-digit numbers strictly greater than 
4321 that can be formed using the digits 0, 1, 2, 3, 4, 5 


(repetition of digits is allowed) is: [April 08,2019 (ID] 
(a) 288 (b) 360 
(c) 306 (d) 310 


Consider three boxes, each containing 10 balls labelled 
1, 2,..., 10. Suppose one ball is randomly drawn from each 
of the boxes. Denote by n;, the label of the ball drawn from 
the it" box, (= 1, 2,3). Then, the number of ways in which 
the balls can be chosen such that n, <n, <n, is: 

[Jan. 12, 2019 (D] 
(a) 120 (b) 82 
(c) 240 (d) 164 
The number of natural numbers less than 7,000 which 
can be formed by using the digits 0,1,3,7,9 (repetition of 
digits allowed) is equal to: [Jan. 09, 2019 (ID] 
(a) 374 (b) 372 
(c) 375 (d) 250 
Let S be the set of all triangles in the xy-plane, each 
having one vertex at the origin and the other two 
vertices lie on coordinate axes with integral coordinates. 
If each triangle in S has area 50 sq. units, then the 
number of elements in the set S is:[Jan. 09, 2019 (ID] 
(a) 9 (b) 18 
(c) 36 (d) 32 
The number of numbers between 2,000 and 5,000 that can 
be formed with the digits 0, 1, 2,3, 4, (repetition of digits is 
not allowed) and are multiple of 3 is? 


[Online April 16, 2018] 
(a) 30 (b) 48 
(c) 24 (d) 36 


M69) 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 
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n— digit numbers are formed using only three digits 2, 5 
and 7. The smallest value of n for which 900 such distinct 


numbers can be formed, is [Online April 15, 2018] 
(a) 6 (b) 8 
(c) 9 (d) 7 


The number of ways in which 5 boys and 3 girls can be 
seated on a round table if a particular boy B, and a particular 
girl G, never sit adjacent to each other, is : 


[Online April 9, 2017] 
(a) 5x6! (b) 6x6! 
(c) 7! (d) 5x7! 


Ifall the words, with or without meaning, are written using 
the letters of the word QUEEN and are arranged as in 
English dictionary, then the position of the word QUEEN 


is: [Online April 8, 2017] 
(a) 44th (b) 45th 
(c) 46th (d) 47% 


If all the words (with or without meaning) having five 
letters, formed using the letters of the word SMALL and 
arranged as in a dictionary; then the position of the word 


SMALLis: [2016] 
(a) 52nd (b) 58th 
(c) 46% (d) 59th 
10 
The sum > (7 +1) x (r!) is equal to: 
r=1 
[Online April 10, 2016] 


(a) 11x (11) (b) 10x(11!) 


(c) (11!) (d) 101 x (10!) 
If the four letter words (need not be meaningful) are to be 
formed using the letters from the word 


"MEDITERRANEAN" such that the first letter is R and 
the fourth letter is E, then the total number of all such 


words is : [Online April 9, 2016] 
(a) 110 (b) 59 

11! 
© Gy (d) 56 


The number of points, having both co-ordinates as 
integers, that lie in the interior of the triangle with vertices 


(0, 0), (0, 41) and (41, 0) is: [2015] 
(a) 820 (b) 780 
(c) 901 (d) 861 


The number of integers greater than 6,000 that can be 
formed, using the digits 3, 5, 6, 7 and 8, without repetition, 


is: [2015] 
(a) 120 (b) 72 
(c) 216 (d) 192 


The number of ways of selecting 15 teams from 15 men 
and 15 women, such that each team consists of aman and 
a woman, is: [Online April 10, 2015] 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


(a) 1120 (b) 1880 

(c) 1960 (d) 1240 

Two women and some men participated in a chess 
tournament in which every participant played two games 
with each of the other participants. If the number of games 
that the men played between themselves exceeds the 
number of games that the men played with the women by 
66, then the number of men who participated in the 
tournament lies in the interval: [Online April 19, 2014] 
(a) [8,9] (b) [10, 12) 

(c) (11, 13] (d) (14,17) 

8-digit numbers are formed using the digits 1, 1, 2, 2, 2,3, 4, 
4. The number of such numbers in which the odd digits do 


no occupy odd places, is: [Online April 12, 2014] 
(a) 160 (b) 120 
(c) 60 (d) 48 


An eight digit number divisible by 9 is to be formed using 
digits from 0 to 9 without repeating the digits. The number 
of ways in which this can be done is: 


[Online April 11, 2014] 
(a) 72(7!) (b) 18(7!) 
(c) 40(7!) (d) 36(7!) 


The sum of the digits in the unit’s place of all the 4-digit 
numbers formed by using the numbers 3, 4, 5 and 6, without 


repetition, is: [Online April 9, 2014] 
(a) 432 (b) 108 
(c) 36 (d) 18 


5 - digit numbers are to be formed using 2, 3, 5, 7, 9 without 
repeating the digits. If p be the number of such numbers 
that exceed 20000 and q be the number of those that lie 
between 30000 and 90000, then p: gis: 


[Online April 25, 2013] 
(a) 6:5 (b) 3:2 
(c) 4:3 (d) 5:3 


Assuming the balls to be identical except for difference in 

colours, the number of ways in which one or more balls 

can be selected from 10 white, 9 green and 7 black balls is: 

[2012] 

(a) 880 (b) 629 

(c) 630 (d) 879 

If seven women and seven men are to be seated around a 

circular table such that there is a man on either side of 

every woman, then the number of seating arrangements is 
[Online May 26, 2012] 

(a) 6!7! (b) (6!) 

(c) (7!) (d) 7! 

Ifthe letters of the word SACHIN are arranged in all possible 

ways and these words are written out as in dictionary, 

then the word SACHIN appears at serial number [2005] 


(a) 601 (b) 600 
(c) 603 (d) 602 
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30. 


31. 


32. 


33. 


34. 


TOPIC 


‘ 


36. 


37. 


38. 
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Permutations and Combinations M-61 


How many ways are there to arrange the letters in the 
word GARDEN with vowels in alphabetical order[2004] 


(a) 480 (b) 240 
(c) 360 (d) 120 


The range of the function f(x) =/-* P,.3 is 
(a) {1,2,3,4,5} (b) {1,2,3,4, 5, 6} 
(c) {1,2,3,4,} (d) {1,2,3,} 

The number of ways in which 6 men and 5 women can dine 
at around table ifno two women §are to sit together is 


[2004] 


given by [2003] 
(a) 6!x 5! (b) 6x5 
(c) 30 (d) 5x4 
The sum of integers from | to 100 that are divisible by 2 or 
Sis [2002] 
(a) 3000 (b) 3050 
(c) 3600 (d) 3250 


Number greater than 1000 but less than 4000 is formed 
using the digits 0, 1, 2, 3, 4 (repetition allowed). Their 


number is [2002] 
(a) 125 (b) 105 
(c) 374 (d) 625 


Total number of four digit odd numbers that can be formed 
using 0, 1, 2,3, 5, 7 (using repetition allowed) are [2002] 
(a) 216 (b) 375 


Combinations, Counting Formula 
for Combinations, Division and 
Distribution of Objects, 
Dearrangement Theorem, Sum 
of Numbers, Important Result 
About Point 


The number of words (with or without meaning) that can 
be formed from all the letters of the word “LETTER” in 
which vowels never come together is 

[NA Sep. 06, 2020 (ID] 
The number of words, with or without meaning, that can 
be formed by taking 4 letters at a time from the letters of the 
word ‘SYLLABUS’ such that two letters are distinct and 
two letters are alike, is [NA Sep. 05, 2020 (D] 
There are 3 sections in a question paper and each section 
contains 5 questions. A candidate has to answer a total of 
5 questions, choosing at least one question from each 
section. Then the number of ways, in which the candidate 
can choose the questions, is : [Sep. 05, 2020 (ID] 
(a) 3000 (b) 1500 
(c) 2255 (d) 2250 
A test consists of 6 multiple choice questions, each having 
4 alternative answers of which only one is correct. The 
number of ways, in which a candidate answers all six 
questions such that exactly four of the answers are correct, 
is : [NA Sep. 04, 2020 (ID] 


39. 


40. 


41. 


42. 


43. 


44, 


45. 


46. 


47. 


48. 


The total number of 3-digit numbers, whose sum of digits 
is 10, is [NA Sep. 03, 2020 (ID] 

Let n > 2 be an integer. Suppose that there are n Metro 
stations in a city located along a circular path. Each pair of 
stations is connected by a straight track only. Further, each 
pair ofnearest stations is connected by blue line, whereas 
all remaining pairs of stations are connected by red line. If 
the number of red lines is 99 times the number of blue lines, 


then the value of 7 is : [Sep. 02, 2020 ID] 
(a) 201 (b) 200 
(c) 101 (d) 199 


IfC,=*C_ and C+ 5-C,+9-C,+...+(101)-C,, = 2-k, then 
k is equal to _ [NA Jan. 9, 2020 (ID] 
Anurn contains 5 red marbles, 4 black marbles and 3 white 
marbles. Then the number of ways in which 4 marbles can 
be drawn so that at the most three of them are red is 
_ 5 [NA Jan. 8, 2020 (D] 
If a, b and c are the greatest values of ao a oe and 7!C. 
respectively, then: [Jan. 8, 2020 (D] 


ce jee 
@ Waa © on 2 
a b Cc a b (a 
O "na ® ton 42 


The number of 4 letter words (with or without meaning) 
that can be formed from the eleven letters of the word 
‘EXAMINATION’ is . [NA Jan. 8, 2020 (ID] 

The number of ordered pairs (r, &) for which 6.*C_ 


= (’—3).*°C__,, where kis an integer, is: 

[Jan. 7, 2020 (ID] 
(a) 3 (b) 2 
(c) 6 (d) 4 


The number of ways of choosing 10 objects out of 31 
objects of which 10 are identical and the remaining 21 are 


distinct is: [April 12, 2019 (D] 
(a) 2-1 (b) 27! 
(c) 2” (d) 2°+] 


A group of students comprises of 5 boys and n girls. If 
the number of ways, in which a team of 3 students can 
randomly be selected from this group such that there is at 
least one boy and at least one girl in each team, is 1750, 


then n is equal to: [April 12, 2019 (ID] 
(a) 28 (b) 27 
(c) 25 (d) 24 


Suppose that 20 pillars of the same height have been 
erected along the boundary of a circular stadium. If the 
top of each pillar has been connected by beams with the 
top of all its non-adjacent pillars, then the total number of 


beams is : [April 10, 2019 (ID| 
(a) 170 (b) 180 
(c) 210 (d) 190 


M62, es 


49. 


50. 


51. 


52. 


53. 


54. 


55. 


56. 
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A committee of 11 members is to be formed from 8 males 
and 5 females. Ifm is the number of ways the committee is 
formed with at least 6 males and n is the number of ways 
the committee is formed with at least 3 females, then: 


[April 9, 2019 (D] 
(a) m+n=68 (b) m=n=78 
(c) n=m-8 (d) m=n=68 


All possible numbers are formed using the digits 1, 1,2, 2, 
2, 2, 3, 4, 4 taken all at a time. The number of such numbers 
in which the odd digits occupy even places is : 

[April 8, 2019 (D] 
(a) 180 (b) 175 
(c) 160 (d) 162 
There are m men and two women participating in a chess 
tournament. Each participant plays two games with every 
other participant. If the number of games played by the 
men between themselves exceeds the number of games 
played between the men and the women by 84, then the 


value of m is [Jan. 12, 2019 ID] 
(a) 12 (b) 11 
(c) 9 (d) 7 


20 20 
rd a (OS 
= 6 6 C4 W then & equals: 


[Jan. 10, 2019 (D]} 
(a) 400 (b) 50 
(c) 200 (d) 100 
Consider a class of 5 girls and 7 boys. The number of 
different teams consisting of 2 girls and 3 boys that can 
be formed from this class, if there are two specific boys A 
and B, who refuse to be the members of the same team, is: 

[Jan. 9, 2019 (D] 

(a) 500 (b) 200 
(c) 300 (d) 350 
The number of four letter words that can be formed using 
the letters of the word BARRACK is 


[Online April 15, 2018] 
(a) 144 (b) 120 
(c) 264 (d) 270 


From 6 different novels and 3 different dictionaries, 4 
novels and | dictionary are to be selected and arranged in 
a row on a shelf so that the dictionary is always in the 
middle. The number of such arrangements is : [2018] 
(a) less than 500 

(b) at least 500 but less than 750 

(c) at least 750 but less than 1000 

(d) atleast 1000 

Aman X has 7 friends, 4 of them are ladies and 3 are 
men. His wife Y also has 7 friends, 3 of them are ladies 
and 4 are men. Assume X and Y have no common 
friends. Then the total number of ways in which X and 


57. 


58. 


59. 


60. 


61. 


62. 


63. 


64. 


65. 


Y together can throw a party inviting 3 ladies and 3 men, 
so that 3 friends of each of X and Y are in this party, is: 


[2017] 
(a) 484 (b) 485 
(c) 468 (d) 469 
aes OF 
If n2p, — 11, then n satisfies the equation : 
2 
JOnline April 10, 2016] 
(a) n?+n-110=0 (b) n*+2n—80=0 
(c) n?+3n—108=0 (d) n?+5n—84=0 
15 15 
o{ °C 
The value of » . a is equal to: 
r= Ch 
[Online April 9, 2016] 
(a) 1240 (b) 560 
(c) 1085 (d) 680 


Let A and B be two sets containing four and two elements 
respectively. Then the number of subsets of the set A x B, 


each having at least three elements is : [2015] 
(a) 275 (b) 510 
(c) 219 (d) 256 


If in a regular polygon the number of diagonals is 54, 
then the number of sides of this polygon is 

[Online April 11, 2015] 
(a) 12 (b) 6 
(c) 10 (d) 9 
Let A and B two sets containing 2 elements and 4 elements 
respectively. The number of subsets of A x B having 3 or 


more elements is [2013] 
(a) 256 (b) 220 
(c) 219 (d) 211 


Let T,, be the number of all possible triangles formed by 
joining vertices of an n-sided regular polygon. If 


T,41—1,, = 10, then the value of 7 is : [2013] 
(a) 7 (b) 5 
(c) 10 (d) 8 


On the sides AB, BC, CA of a AABC, 3, 4, 5 distinct points 
(excluding vertices A, B, C) are respectively chosen. The 
number of triangles that can be constructed using these 
chosen points as vertices are: [Online April 23, 2013] 
(a) 210 (b) 205 

(c) 215 (d) 220 

The number of ways in which an examiner can assign 30 
marks to 8 questions, giving not less than 2 marks to any 


question, is : [Online April 22, 2013] 
(a) 30 G (b) 21 CG 
7G, (d) Cs 


A committee of 4 persons is to be formed from 
2 ladies, 2 old men and 4 young men such that it includes 
at least | lady, at least 1 old man and at most 2 young men. 
Then the total number of ways in which this committee 


can be formed is : [Online April 9, 2013] 
(a) 40 (b) 41 
(c) 16 (d) 32 
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70. 


71. 


72. 


73. 
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The number of arrangements that can be formed from the 
letters a, b, c, d, e, ftaken 3 at a time without repetition and 
each arrangement containing at least one vowel, is 


[Online May 19, 2012] 
(a) 96 (b) 128 
(c) 24 (d) 72 
Ifn=C,, then the value of “C, is given by 

[Online May 19, 2012] 
(a) 3¢" + Ci) (b) m— ger 


(c) ™ + Ho (d) 2(” + 7c) 

Statement 1: If and B be two sets having p and q elements 
respectively, where g > p. Then the total number of functions 
from set A to set Bis q”. [Online May 12, 2012] 
Statement 2: The total number ofselections of p different 
objects out of g objects is 4C,,. 

(a) Statement 1 is true, Statement 2 is false. 

(b) Statement | is true, Statement 2 is true, Statement 2 is 
not a correct explanation of Statement 1. 

(c) Statement 1 is false, Statement 2 is true 

(d) Statement | is true, Statement 2 is true, Statement 2 is 
a correct explanation of Statement 1. 

If the number of 5-element subsets of the set 
A= {@), yy «+5 Ang} Of 20 distinct elements is & times the 
number of 5-element subsets containing ay, then k is 


[Online May 7, 2012] 
20 
(a) 3 Os 
10 
() 4 @ > 


There are 10 points in a plane, out of these 6 are collinear. 
If N is the number of triangles formed by joining these 
points. Then : [2011RS] 
(a) N<100 (b) 100<N<140 

(c) 140<N <190 (d) N>190 

Statement-1: The number of ways of distributing 10 
identical balls in 4 distinct boxes such that no box is empty 
is °C, . 

Statement-2: The number of ways of choosing any 3 places 
from 9 different places is °C,. [2011] 
(a) Statement-1 is true, Statement-2 is true; Statement-2 is 
nota correct explanation for Statement-1. 

(b) Statement-1 is true, Statement-2 is false. 

(c) Statement-1 is false, Statement-2 is true. 

(d) Statement-1 is true, Statement-2 is true; Statement-2 is 
a correct explanation for Statement-1. 

There are two urns. Urn A has 3 distinct red balls and urn 
B has 9 distinct blue balls. From each urn two balls are 
taken out at random and then transferred to the other. The 


number of ways in which this can be done is [2010] 
(a) 36 (b) 66 
(c) 108 (d) 3 


From 6 different novels and 3 different dictionaries,4 novels 
and | dictionary are to be selected and arranged in a row 
on a shelf so that the dictionary is always in the middle. 
Then the number of such arrangement is: [2009] 


74. 


75. 


76. 


77. 


78. 


79. 


80. 


81. 


(a) at least 500 but less than 750 
(b) atleast 750 but less than 1000 
(c) atleast 1000 

(d) less than 500 


How many different words can be formed by jumbling the 
letters in the word MISSISSIPPI in which no two S are 


adjacent? [2008] 
@). 8°. "C, (b) 6.7. "Cy 

(ce) 68. "Cc, (le omen 

The set S = {1, 2, 3,....... , 12} isto be partitioned into three 


sets A, B, C of equal size. 
Thus A U BU C=S, ANB=BOC=ANC= >. The 


number of ways to partition S is [2007] 
12! 12! 
TAKS (b) 4 
(4!) (4!) 
12! 12! 
() 5 (d) ; 
31(4!) 31(4!) 


At an election, a voter may vote for any number of 
candidates, not greater than the number to be elected. 
There are 10 candidates and 4 are of be selected, if a voter 
votes for at least one candidate, then the number of ways 


in which he can vote is [2006] 

(a) 5040 (b) 6210 

(c) 385 (d) 1110 
6 

The value of °°Cy + > *°-"C; is [2005] 
r=l 

(a) Cy (b) C3 

@) *¢, (d) °C, 


The number of ways of distributing 8 identical balls in 3 
distinct boxes so that none of the boxes is emptyis [2004] 


fa) 8c; (b) 21 


(c) 38 (d) 5 

A student is to answer 10 out of 13 questions in an 
examination such that he must choose at least 4 from the 
first five questions. The number of choices available to 


himis [2003] 
(a) 346 (b) 140 

(c) 196 (d) 280 

If on denotes the number of combination of n things 
taken r at a time, then the expression 
"Cy t"C,1 +2x"C, equals [2003] 
(a) aa sae (b) sis oe 

(c) a eae (d) aa aa 


Five digit number divisible by 3 is formed using 0, 1, 2, 3, 4, 
6 and 7 without repetition. Total number of such numbers 
are [2002] 
(a) 312 (b) 3125 

(c) 120 (d) 216 
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(b) Number of arrangement 


= (3! x3! x4!) x 3!=(3)°4! 


(c) Weknow, (r+1)-"P_, =(r+4 yo =(r+l)! 


So, (2-'P, -3-7B +.....51 terms) + 
(1!—2!+3!-... upto 51 terms) 


(21 Stal =. 501/19 4 =. 1] 
=52!+1!=52!+1 
(309) 
MOTHER 
3 462 1 5 


=>2x5!42x4!43x3!42!41 


240 + 48+ 18+2+1=309 
(dd) Number of five digit numbers with 2 at 10" place 
=8x 8x 7x 6=2688 
“ — Itis given that, number of five digit number with 2 at 
10" place =336k 
“ 336k=2688 > k=8 
(d) Five digits numbers be 1, 3,5, 7,9 

For selection of one digit, we have *C, choice. 


6! 
And six digits can be arrange in >) Ways. 
5.6! 5 
Hence, total such numbers = no a 


(b) Given digit 0, 1,2,5,7,9 


a, | 42 | a3 | aq | a5 | AG 


(a,+a,+a,.)—(a,+a,+a,)=11K 

Therefore, (1, 2, 9) (0, 5, 7) 

Number of ways to arranging them 
=3!x3!4+3!x2x2=6x6+6x4=6x 10=60 
d) 0,1,2,3,4,5 

Number of four-digit number starting with 5 is, 


elaine] a 
=6x6x6=216 


6 6 6 
Number of four-digit numbers starting with 45 is, 


REP 
=6x6=36 


6 6 


_ Hints & Solutions 


10. 


Number of four-digit numbers starting with 44 is, 


Number of four-digit numbers starting with 43 and greater 
than 4321 is, 


(5/4/3) 3 6 
Number of four-digit numbers starting with 432 and greater 
than 4321 is, 


}4 {3 [2], | 
=4 


4 
Hence, required numbers = 216+ 36+ 36+ 18+4=310. 
(a) Collecting different labels of balls drawn = 10 x 9 x 8 
*" arrangement is not required. 


.. the number of ways in which the balls can be chosen is, 


10x9x8 
3 

(a) Number of numbers with one digit = 4= 4 
Number of numbers with two digits = 4 x 5= 20 
Number of numbers with three digits = 4x 5 x5 
=100 
Number of numbers with four digits = 2x5 x5 x5 
=250 

.. Total number of numbers = 4 + 20+ 100+ 250 
=374 

(c) One of the possible AOAB is A(a, 0) and B(0, 5). 


120 


1 
Area of AOAB = S lab]. 


|ab|= 100 
la| |b| = 100 
But 100=1x 100,250,425, 5 x20 or 10x10 
For 1 x 100, a= 1 or—1 and b= 100 or— 100 
.. Total possible pairs are 8. 
Total possible pairs for 1 x 100, 2 x50, 4x25 or 5 x20 are4 x8. 
And for 10 x 10 total possible pairs are 4. 
.. Total number of possible triangles with integral 


coordinates are 4x 8+ 4=36. 
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(a) The thousands place can only be filled with 2, 3 or 4, 
since the number is greater than 2000. 

For the remaining 3 places, we have pick out digits such 
that the resultant number is divisible by 3. 

It the sum of digits of the number is divisible by 3, then the 
number itself is divisible by 3. 

Case 1: If we take 2 at thousands place. 

The remaining digits can be filled as: 

0, land 3as2+1+0+3= 6is divisible by 3. 

0,3 and 4as 2+ 3 +0+4=9 is divisible by 3. 

In both the above combinations the remaining three digits 
can be arranged in 3! ways. 

.. Total number of numbers in this case = 2 x 3! = 12. 
Case 2: If we take 3 at thousands place. The remaining 
digits can be filled as: 

0, land 2as3+1+0+2= 6is divisible by 3. 

0, 2and 4as3+2+0+4= 9is divisible by 3. 

In both the above combinations, the remaining three digits 
can be arranged in 3! ways. Total number of numbers in 
this case =2 x 3!=12. 


Case 3: If we take 4 at thousands place. 
The remaining digits can be filled as: 
0, 2and 3as4+2+0+3=9is divisible by 3. 


In the above combination, the remaining three digits can 
be arranged in 3! ways. 


.. Total number of numbers in this case = 3! = 6. 


.. Total number of numbers between 2000 and 5000 divisible 
by3 are 12+ 12+6=30. 


(d) Required n digit numbers is 3” as each place can be 
filled by 2, 5, 7. 

So smallest value of such that 3” > 900. Therefore n = 7. 
(a) 4 boys and 2 girls in circle 


! 


=> 5!x x2! 


4!2! 


=> 5x6! 


(c) E,E,N,Q,U 
i Bicorteniens =41=24 


(v) QUEEN=1 
.. Required rank 
(24) + (12) +(6) + (c)+ (a) =46th 


15. (b) ALLMS 
No. of words starting with 


4! 
A: Ta 
L: L____ 4!=24 
4! 
M: Bae 
3! 
S: BF aaa 
SL 3!=6 


SMALL -> 58" word 


10 
16. & Ler +d 
R-1 


T=? +1+r-A|[r =? +n [|r -(-N |r 
T,=r|rtr -(r-1)Ir 
P12 0 
Fa 210 
T,=3|4 -2[3 
T, = 10[11-9[10 
10 
> @? +Dlr=10[11 
R-1 
17. (b) M,EEE,D.I,T,RR, AA, NN 
R--E 


Two empty places can be filled with identical letters [EE, 
AA, NN] => 3 ways 
Two empty places, can be filled with distinct letters [M, E, 
D, I, T, R, A, N] => 8p, 

*. Number of words 3 + §P, =59 


18. (b) Total number of integral points inside the square 
OABC = 40 x 40= 1600 


No. of integral points on AC 


(0, 41) C (41,41) p 


(0, 0) (41, 0) 


=No. of integral points on OB 


19. 


20. 


21. 


22. 
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=40 [namely (1, 1), (2, 2)... (40, 40)] 
No. of integral points inside the AOAC 


_ 1600-40 _ 


5 780 


(d) Four digits number can be arranged in 3 x 4! ways. 
Five digits number can be arranged in 5! ways. 

Number of integers = 3 x 4!+5!=192. 

(d) Number of ways of selecting a man and a woman for 
a team from 15 men and 15 women 

=15x 15=(15) 

Number of ways of selecting a man and a woman for next 
team out of the remaining 14 men and 14 women. 

=14x 14=(14) 

Similarly for other teams 

Hence required number of ways 


15x16x31 
(15)?+ (14)*+.... +1)? 6 = 1240 


(b) Let no. of men =n 
No. of women = 2 
Total participants = n + 2 
No. of games that M, plays with all other men 
= 2(n —- 1) 
These games are played by all men 
M,, My, ...... ,M. 
So, total no. of games among men = n.2(n — 1). 
However, we must divide it by ‘2’, since each game is 
counted twice (for both players). 
So, total no. of games among all men 
=n(n-1) eee (1) 
Now, no. of games M, plays with W, and W, = 4 

(2 games with each) 
Total no. of games that M,, Mb), ...... M, play with W, 
and Wy = 4n eee (i1) 
Given : n(n — 1) — 4n = 66 
=> n=11,-6 
As the number of men can't be negative. 
So, n= 11 
(b)_ In 8 digits numbers, 4 places are odd places. 
Also, in the given 8 digits, there are three odd digits 1, 
1 and 3. 
No. of ways three odd digits arranged at four even 


4P; 
places =—— 


No. of ways the remaining five digits 2, 2, 2, 4 and 4 


arranged at remaining five places = = 


Hence, required number of 8 digits number 


4! 5! 


=—x = 
2! 312! 


23. 


24, 


25. 


26. 


(d) We know that any number is divisible by 9 if sum 

of the digits of the number is divisible by 9. 

Now sum of the digits from 0 to 9 
04+14+2+34+4+5+6+7+8+9=45 

Hence to form 8 digits numbers which are divisible by 

9, a pair of digits either 0 and 9, | and 8, 2 and 7, 3 and 

6 or 4 and 5 are not used. 


Digits which are not used | Number of 8 digits 
to form 8 digitsnumber | numbers which are 
divisible by 9 divisible by 9 

0 and 9 8x7! 

land 8 7x7! 

2 and 7 7x7! 

3 and 6 7x7! 

4and 5 7x7! 


Hence total number of 8 digits numbers which are 

divisible by 9 

=8x(WN+47x(W47*(W4+7*%T)4+7* 7) 

= 36 x (7!) 

(b) With 3 at unit place, 

total possible four digit number (without repetition) will 

be 3! =6 

With 4 at unit place, 

total possible four digit numbers will be 3! = 6 

With 5 at unit place, 

total possible four digit numbers will be 3! = 6 

With 6 at unit place, 

total possible four digit numbers will be 3! = 6 

Sum of unit digits of all possible numbers 
6x3+6x4+6x5+6x6 

=6[3+4+5+ 6] 


= 6 [18]= 108 
. 0 0 0 0 0 place 
@ Pe 5 432 1 ways 


Total no. of ways =5 ! = 120 
Since all numbers are > 20,000 
*. all numbers 2, 3, 5, 7, 9 can come at first place. 
0 0 0 0 0 place 
3 4 3 2 1 ways 
Total no. of ways =3 x 4! =72 
(2 and 9 can not be put at first place) 
So, p:q=120:72=5:3 
(d) Given that number of white balls = 10 
Number of green balls = 9 
and Number of black balls =7 
.. Required probability 
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(10+ 1)(9+1)(7+1)-1 
=11.10.8-1=879 


[: The total number of ways of selecting one or more 
items from p identical items ofone kind, qg identical items of 
second kind; r identical items of third kind is 


(p+ I(¢gt+ID(rt+1)-1] 
(a) 7 women can be arranged around a circular table in 
6! ways. 
Among these 7 men can sit in 7! ways. 
Hence, number of seating arrangement 
=7! x 6! 
(a) Alphabetical order is 
A, C,H, 1,N,S 
No. of words starting with A= 5! = 120 
No. of words starting with C = 5! = 120 
No. of words starting with H= 5! = 120 
No. of words starting with I = 5! = 120 
No. of words starting with N = 5! = 120 
SACHIN - 1 


.. Sachin appears at serial no. 601 

(c) Total number of arrangements of letters in the word 
GARDEN =6 ! =720 there are two vowels A and E, in halfof 
the arrangements A preceeds E and other half A follows E. 
So, numbers of word with vowels in alphabetical order in 


ae 720 = 360 
2 


@ 7 *P_, isdefined if 
7-x>0,x-32>0and 7-x2>x-3 
>3<x<5andxel 

x=3,4,5 

fG)="F Raat R=l 

Lf{/@= "242 fas 
-f6)="> Bg =? B =2 

Hence range = {l, 2, 3} 


(a) No. of ways in which 6 men can be arranged at a 
round table = (6-1)! =5! 


Now women can be arranged in © P; 


= 6! ways. 
Total Number of ways = 6! x 5! 


32. 


33. 


34. 


35. 


36. 


37. 


38. 


39. 


40. 


(b) Required sum 
(2+4+6+...+100)+(5+10+ 15+... 
—(10+20+...+ 100) 
2(1+2+3...+50)+5(1+2+3+...+50) 
—10(1+2+3+....+10) 


100) 


=2550 + 1050-530 =3050. 
(c) Total number of numbers 
=3x5x 5x 5-1=374 
(d) Total number ofnumbers formed using 0, 1, 2, 3, 5, 7 
=5x6x 6x 4=36 x 20=720. 


(120.00) 


For vowels not together 


4! 
Number of ways to arrange L,T, T, R = ei 


Then put both E in 5 gaps formed in ° C, ways. 


Ag 
. No. of ways =o C, =120 


(240) 
§ 32,252, A BYU. 


4! 
. Required number of ways = 2C, x °C, x rte 240. 


(d) Since, each section has 5 questions. 
.. Total number of selection of 5 questions 


S300 Ce G.432°C, <°C,0°C, 
=3x5x5x10+3x5x10x 10 

=750+ 1500 = 2250. 

(135) 

Select any 4 correct questions in °C, ways. 
Number of ways of answering wrong question = 3 
.. Required number of ways =°C,(1)* x3? =135. 
(54) 

Let xyz be the three digit number 
x+y+z=10,x<1, y20,z20 


x-l=t>x=l+t x-12>0,t20 


t+y+z=10-1=9 0<t,z,z<9 

.. Total number of non-negative integral solution 
11-10 | 
2° 
But for t= 9, x = 10, sorequired number of integers 
=55-1=54. 

(a) Number of two consecutive stations (Blue lines) = 2 
Number of two non-consecutive stations (Red lines) 


aa cae 0 = a a = 55 


="C, —n 


Now, according to the question, "C, —n = 99n 


www.jeebooks.in 


M68 


= 1000 =0 => n(n—1—200) =0 
=>n-1-200=0>n=201 


25 és ee 
41. (51) > 4r+) 5 =45'r. 50,4 ¥ 56, 
r=0 +0 = 


=, 25 24 25 24 25 
=4)'rx C,4+27 =100) "C,4 +2 
r= r r= 
100.2% + 2% = 2(50 + 1) =51.2” 
Hence, by comparison k= 51 
42. (490) 
0 Red, 1 Red, 2 Red, 3 Red 
Number of ways of selecting atmost three red balls 
= C, + °C is C, + °C, a , a °C, é C, 
35+ 175+210+70=490 
43. (c) Weknow'"C is greatest at middle term. 


So, a= OC nas = hac = es 
b 7 C on Ia ~ Ci 
a OO) ae > Pa ~ or 


N a b Cc 
We Tia. ~ a0 ~ 21 20 
Gee ev ge Ee 
10 11°10 


a_b_c¢ a b c 
1 2 42/11 “11 22 42 


44, (2454) EXAMINATION 
2N, 2A, 21, E, X,M, T,O 
Case I: Ifall are different, then 


8! 


2,= a 8.7.6.5 = 1680 


> 


Case II : Iftwo are same and two are different, then 


4) 
°C, 7G, . Fy =3.21.12=756 


Case III : If two are same and other two are same, then 


Total cases = 1680 + 756+ 18 = 2454 


45. (1) x 8C (2-3) =*C_6 


+1 


r+] 
[ee el 
= 6 


rt+l 
6 
rcan be 5,35 fork el 
r=5,k=+2 
r=35,k=+43 
Hence, number of ordered pairs = 4. 


> ik? =3+ 


46. 


47. 


48. 
49. 


50. 


51. 


52. 


(c) Number of ways of selecting 10 objects 

= (10, OD) or (9/, 1D) or (87, 1D) or ... (OF, 10D) 

Here, D signifies distinct object and / indicates identical 
object 


(c) Number of ways of selecting three persons such that 
there is atleast one boy and atleast one girl in the selected 


persons 
="*8C,—"C, —°C, = 1750 
(n+5)! n! 5! 


> 3i(n+2)! 3(n—3)! 312! ~ 1750 


+5)(n+4)(n4+3 -I)(n-2 
= (n+5)(n+4)(n+3) _n(n—I(n—2) = 1760 
6 6 
=> nt+3n-700=05 n=25 [n=— 28 rejected] 
(a) Total number of beams = °C, —20= 190—20=170 


(b) Since, m= number of ways the committee is formed 


with at least 6 males 

—§ 50480. 50 480 5 

= PC. PCs + PC]. PCy + PCy. °C = 78 

and n = number of ways the committee is formed with at 


least 3 females 
ai eee Cy + "Cia Gat "Cz.*C. 78 
Hence, m=n=78 


(a) «. There are total 9 digits and out of which only 3 
digits are odd. 


Se ee 


Number of ways to arrange odd digits first = ‘ C3. o 


Hence, total number of 9 digit numbers 


4, 3!) 6! 
= ( Oe =180 


(a) "C,x2="C,- 2c, x2+ 84 
m(m— 1)=4m+ 84 
m2—5m—84=0 
m?—12m—7m—84=0 
m(m—12)+7(m—12)=0 
m= 12,m=—-7 

m>0 
m= 12 
(d) Consider the expression, 

a ga rr 


Ll 


20 20 = 
CaGa Me, 
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20! 21-9! i 
~ G-1)\(21-i)! 2 dy 


) 
5-( Ga 3(4) - O sz 
a OD Re 


i=l i=l (21) A 


1 «(meaty 100 
~ (209 


a ~ 21 

3 
>y oe k 
a oe Gs) i 


k= 100 
(c) Since, the number of ways to select 2 girls is °C,. 


57. 


Now, 3 boys can be selected in 3 ways. 
(a) Selection of A and selection of any 2 other boys 
(except B) in °C, ways 
(b) Selection of B and selection of any 2 two other boys 
(except A) in °C, ways 
(c) Selection of 3 boys (except A and B) in °C, ways 
Hence, required number of different teams 

CCC, 77°C, $C) =300 
(d) = Ifall four letters are different then the number of words 
°C, x 4! =120 
Iftwo letters are R and other two different letters are chosen 


from B, A, C, K then the number of words 58. 


Iftwo letters are A and other two different letters are chosen 

from B, R, C, K then the number of words 
4! 

="C,2—=72 

2! 


Ifword is formed using two R’s and two A’s then the number 


of words = —— =6 

212! 
Therefore, the number of four-letter words that can be 
formed = 120+ 72+ 72+6=270 


(d)_ .. Required number of ways = ar ae C, x4! 
=15x3x24=1080 


4 ladies 3 ladies 


3 men 4 men 


Possible cases for X are 
(1) 3 ladies, 0 man 


(2) 2 ladies, 1 man 

(3) 1 lady, 2 men 

(4) 0 ladies, 3 men 
Possible cases for Y are 


(1) 0 ladies, 3 men 

(2) 1 lady, 2 men 

(3) 2 ladies, 1 man 

(4) 3 ladies, 0 man 

No. of ways =4C,. 4C, + (C,.2C,)? + Gc, .2C,/ 


#CC,) 
16+324+ 144+ 1=485 
n+2 
C 
@© — =n 
Py 


(n+2)(n+))n(n-1)(n—-2)(n—-3) 


6.5.4.3.2.1 


=11 
= (n—2)(n-3) 
2.1 
=> (nt+2)(nt+In(a-1)=11.10.9.4 
=> n=9 
n?+ 3n— 108 =(9)?+ 3(9)— 108 
= 81+27-—108 
= 108—108=0 
1s a 135° 
2 C, 
@ dr lis | 
r=l Cp 
5 1 
[15 —rlr 15-r|r-1 
15¢. 15 1 
5c _, lr—1|l6-r Ir—1|[15-r.16-r) 
_ 16-r 
r 
15 a 15 
- dP) Yr06-7 
r=l si r=l 
15 15 
=16)'r-yr? 
r=l r=l 
16x15x16 15x31x16 
7 2 6 
=8x 15x 16-58 x 31=1920—1240= 680 
(c) Given 


n(A)= 4, n(B) = 2, n(A x B)=8 
Required number of subsets 

8c. 480 4 48 8_8 8 8 
C34 °C, t....+ Cg = 2°— Cy — PC, — °C, 
=256-—1-8-28=219 


M79) es 


60. 


61. 


62. 


63. 


64. 


65. 


66. 
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(a) Number of diagonal = 54 


n(n —3) 
5 Oa 
=> n?—3n—108=0=> n?- 12n+9n—108=0 
=>n(n- 12)+9(n-12)=0 
>n=12,-9 > n=12(- n¥ -9) 67. 
(c) Given 


n(A)= 2, n(B) = 4, n(A x B) =8 
Required number of subsets = 


8C, + 8C, +.... + 8C, = 28 8C)-8C, —8C, 
=256-1—8-—28=219 
(b) We know, 


T,, = C4 | a = a OF 

ATQ, T,,4)-T, = *1C; —"C3 = 10 
= 70,=10 

=> n=5. 


(b) Required number of triangles 

= PC,— GC, +4C, + 5C,) = 205 

(c) 30 marks to be alloted to 8 questions. Each question 
has to be given > 2 marks 

Let questions be a, b, c, d, e, f, g, h 
anda+b+ct+dt+et+ft+gt+h=30 

Let a=a,+2 so, a,20 

b=a,+2 80, a,20,......,da,20 


> a,ta,t..... ta,=30—-16=14 
So, this is a problem of distributing 14 articles in 8 groups. 


Number of ways = *8!C, | =7!C, 
68. 
LIO|Y 
L/;}O|} Y 1] 1} 2 
(b) 2/2)4/>7)71424) 1 
>1/21/2< 2)141 
21210 
Required number of ways 
=?C, x 2C, x 2C, + 7C, x 2C, x 4C, + 2C, x 2C, x 4C, + °C, 69. 


2 4 
x C, x Cy 


4x3 
=2x2*x +2x1x4+1x2x4+1x1x1 
=24+8+8+1=41 
(a) There are 2 vowels and 4 consonants in the letters a, 
b,c, d, e, f. 
If we select one vowel, then number of arrangements 


4x3 


= *C,x 4*C)x3!=2x——x3x2=72 


If we select two vowels, then number of arrangements 


=7C)x 4x 3!=1%4x6 = 24 
Hence, total number of arrangements 


=72+24=96 


m(m-—1) 

2 
Since m and (m — 1) are two consecutive natural numbers, 
therefore their product is an even natural number. So 


(@) 2="C,= 


m(m—1) is also a natural number. 
2 

2 = 

Naw mm—-1l) _— m—m 

2 2 

m?—m \( m?—m 1 

_ mn-—l) C 2 2 

a ee a 


m(m—1)(m? —m—2) 
8 


m(m ~1)[m? —2m+m-—2] 
8 


m(m—1)[m(m—2)+1(m—2)] 
8 


m(m—1)(m—2)(m 4 
8 


T 
— 
wma 


3x(m+1)m(m—1)(m—-2) m+ 

7 | C;) 
4x3x2xl 

(d) Statement - 1: (4)=p, n(B)=4q, q>p 

Total number of functions from 4 > B= q? 

It is a true statement. 

Statement - 2 : The total number of selections of p different 

objects out of g objects is qC,,. 

It is also a true statement and it is a correct explanation for 

statement - | also. 

(c) Set A= {a), a, ....., 9} has 20 distinct elements. 

We have to select 5-element subset. 

”. Number of 5-element subsets = 2°C 5 

According to question 


eer =(1c4) 


20! ( 191 \ 
= 
5115! (4! 151) 


> 


0 
> ze >k=4 
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71. 


72. 


73. 


74. 


75. 


76. 


77. 
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Permutations and Combinations M-71 


(a) Number of required triangles = !° C; 8 C; 


10x9x8 6x5x4 
6 
(a) Thenumber of ways of distributing 10 identical balls 


= 120-20 =100 


in 4 distinct boxes 

— 10-1 9 

~ C41 C3 

(c) Twoballs are taken from each urn 
Total number of ways = 3 C> x 7s 


9x8 
x 


=3 =3x36=108 


(c) 4novels, out of 6 novels and 1 dictionary out of 3 can 
be selected in rar ne ways 
Then 4 novels with one dictionary in the middle can be 


arranged in 4! ways. 

.. Total ways of arrangement 

= °C, 3C, x4! = 1080 

(d) First let us arrange M, I, I, 1,1, BR P 
7! 


Which can be done in qi Ways 


x*Mx[*«[*x][*][*P* Px 
Now 4 S can be kept at any of the * places in 8C '4 Ways SO 
that no two S are adjacent. 


Total required ways 
7! 7! 
= can = i oe x G, x Cy 


4!2! 4!2! 
(a) SetS= {1,2,3,...... 12} 
AUBUCE=S, ANB=BOC=ANC=6 
., Each sets contain 4 elements. 
.. The number of ways to partition 


= 2G, x oF x “i 

12! 8! 4! 12! 
= x x =— 
418! 414! 410! (4p? 


(c) The number of ways can vote 
= Me Ge a a 
=10+454+120+210=385 


6 
@ a er 43 > cued #2 
r=l 


Br ON aa OMe as OA as 6 


= 8Cy+ 51 50 
+ C3 + C; 


We know ke Oye c.| 


78. 


79. 


80. 


81. 


= Cae C3) ig. ,52 c ,53 C3 54 C3 p55 ee 


— /51 51 52 53 54 55 
= ( C44 C3) + C34 C34 C3 + C3 
Proceeding in the same way, we get 
= 55 G apa on _56 G: 
(b) We know that the number of ways of distributing n 
identical items among r persons, when each one of them 
receives at least one itemis "'C,_, 
.. The required number of ways 
7! 7x6 

2!5! 2x1 

(c) According to given question two cases are possible. 


(i) Selecting 4 out of first five question and 6 out of 
remaining question 


=5C,x8C, =140 ways 
(i) Selecting 5 out of first five question and 5 out ofremaining 


at6 = "CS 21 


8 questions = GC, x8 Cs =56 ways 
Therefore, total number of choices 
=140+56= 196. 
(c) ‘ C41 + ig oe +2 gee 
="C.7 $C, +"C, + "Cy 
[-. 30 a 1: 6am ame | 


= io 4 a ae = a Se 
(d) We know that a number is divisible by 3 only when 
the sum of the digits is divisible by 3. The given digits are 
0, 1,2, 3,4, 5. 
Herethe possible number of combinations of 5 digits out 
of 6 are°C. '4= 5, which are as follows— 


1+2+3+4+5=15 =3 x5 (divisible by3) 
0+2+3+4+5= 14 (not divisible by 3) 
0+1+3+4+5 = 13 (not divisible by 3) 
0+1+2+4+5=12= 3x4 (divisible by 3) 
0+1+2+3+5=11 (not divisible by 3) 
0+1+2+3+4=10 (not divisible by 3) 


Thus the number should contain the digits 1, 2, 3, 4, 5 or 
the digits 0, 1,2, 4,5. 
Taking 1, 2, 3, 4, 5, the 5 digit numbers are 


=5!=120 
Taking 0, 1, 2, 4, 5, the 5 digit numbers are 
=5!—4!=96 


Total number of numbers = 120 + 96 = 216 


‘ 


t 
t 
‘ 


1. 


‘ TOPIC 


Binomial Theorem for a Positive 
Integral Index ‘x’, Expansion of 
Binomial, General 

Term, Coefficient of any Power of ‘x’ 


If {p} denotes the fractional part of the number p, then 


3200 
a is equal to : 


(a) 


[Sep. 06, 2020 (D] 


(b) 


(d) 


colWw colMm 
cole col[n 


(c) 


The natural number m, for which the coefficient of x in the 


22 
binomial expansion of [x + 4) is 1540, is ‘ 
x 


[NA Sep. 05, 2020 (D)] 
The coefficient of x* in the expansion of (1 +x + x? + x)® 
in powers of x, is .[NA Sep. 05, 2020 (ID 


20 
Let (2x7 +3x+4)'° = )'a,x". Then “is equal to 


zi a3 
eee Pee [NA Sep. 04, 2020 (1)] 
If a and B be the coefficients of x* and x? respectively in 
the expansion of 


[x x? 1) +(x VP=1)’ then: [Jan. 8, 2020 (I) 


(a) o+B=60 (b) 0+ B=-30 
(c) a-B=60 (d) o—B=-132 
The smallest natural number n, such that the coefficient 


n 
ag LT 3 : 
of x in the expansion of (x + =] is "C,,,1S: 


x 

[April 10, 2019 (ID] 
(a) 38 (b) 58 
(c) 2B (d) 35 
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10. 


11. 


12. 


If the fourth term in the Binomial expansion of 


6 
2 : é 
(2 PF el } (x >0) is 20 x 8”, then a value of x is: 
x 


[April 9, 2019 (D] 

(a) 8 (b) 8° 
(c) 8 (d) 8° 
If some three consecutive coefficients in the binomial 
expansion of (x + 1)" in powers ofx are in the ratio 2:15:70, 
then the average of these three coefficients is: 

[April 09, 2019 (ID] 
(a) 964 (b) 232 
(c) 227 (d) 625 
The sum of the co-efficients of all even degree terms in x 


6 6 
in the expansion of (x yx i) | (« x i} »(x> 


1) is equal to: [April 8, 2019 (D] 
(a) 29 (b) 32 
(c) 26 (d) 24 


If the fourth term in the binomial expansion of 


6 
1 
1 pate 
— a) is equal to 200, and x > 1, then the 


value of x is: [April 08, 2019 ID] 
(a) 100 (b) 10 
(c) 10° (d) 10' 


Let @ + 10)79 + @= 10) ayaa tage + ne Pegg’, 


a2 
for all x € R; then ao isequalto:  [Jan. 11,2019 ID] 


(a) 12.50 
(c) 12.25 


(b) 12.00 
(d) 12.75 


5 
If the third term in the binomial expansion of (1 + x/082* ) 


equals 2560, then a possible value of x is: 
[Jan. 10, 2019 (D] 
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13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 
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Binomial Theorem M-73 


(a) (b) 4/2 


(c) (d) 2/2 


The positive value of 4 for which the co-efficient of x 


cole BIR 


. ey 3 , 
in the expression x [vi + 4 is 720, is: 
x 


[Jan. 10, 2019 (ID] 


(a) 4 (b) 2V2 
(c) V5 (d) 3 
403 
Ifthe fractional part of the number 1s is 1s’ then k 
is equal to: [Jan. 9, 2019 (D] 
(a) 6 (b) 8 
(c) 4 (d) 14 
The coefficient of x!° in the expansion of (1 + x)? (1 +x’) 
(1 +.x3)* is equal to [Online April 15, 2018] 
(a) 52 (b) 4 
(c) 50 (d) 56 
Ifn is the degree of the polynomial, 
8 8 
1 1 
and 
ie el 


mis the coefficient of x" in it, then the ordered pair (n, m) is 
equal to [Online April 15, 2018] 
(a) (12,(20)*) (b) (8,5(10)*) 

(c) (24,(10)%) (d) (12,8(10)*) 

The coefficient of x? in the expansion of the product 
(2—x?). (1 + 2x + 3x?)® + (1 — 4x7) is 


[Online April 16, 2018] 
(a) 106 (b) 107 
(c) 155 (d) 108 


The sum of the co-efficients of all odd degree terms in the 


expansion of [2018] 
(x+ Vx? -1) +(x-Vx3-1)5,(x >I) is: 
(a) 0 (b) 1 
(c) 2 (d) -1 
The coefficient of x> in the binomial expansion of 
10 
| = =| where x # 0, 1, is: 
x3—x3 41 x—x? 
[Online April 9, 2017] 
(a) 1 (b) 4 
() -4 (d) -1 
If (27)°%? is divided by 7, then the remainder is : 
[Online April 8, 2017] 
(a) 1 (b) 2 
(c) 3 (d) 6 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


If the coefficients of x- and x~* in the expansion of 


18 
it 
x34 m 
1 | ,(x>0),arem andn respectively, then - 
2x3 
is equal to: [Online April 10, 2016] 
(a) 27 (b) 182 
5 »4 
On @ 3 


If the coefficients of the three successive terms in the 
binomial expansion of (1 + x)"are in the ratio | : 7 : 42, then 
the first of these terms in the expansion is: 


[Online April 10, 2015] 
(a) gth (b) 6th 
(c) 7th (d) gth 


If the coefficents of x? and x* in the expansion of 


(1 +ax+bx? ) (1 - 2x)" in powers of x are both zero, then 


(a, b) is equal to: [2014] 


(a) a2) 
251 
(c) (15,22) (d) 


If X ={4" -3n-1 neN| and 


Y ={9(n-1):neN}, where N is the set of natural 


numbers, then X UY is equal to: [2014] 
(a) X (b) Y 
(c) N (d) Y-X 


5 ; 
cf 
Ifl+x4+x5= ai (+x) , for all x in R, then a, is: 
i=0 


[Online April 12, 2014] 
(b) 6 
(d) 10 


(a) -4 
(c) -8 


55 
x 
If (2 + 2) is expanded in the ascending powers ofx and 


the coefficients of powers of x in two consecutive terms of 
the expansion are equal, then these terms are: 

[Online April 12, 2014] 
(a) 7 and 8 (b) 8" and 9t 
(c) 28" and 29th (d) 27" and 28% 
The number of terms in the expansion of 
(1 +x)!0! (1 +x2—x)!0 in powers of x is: 


[Online April 9, 2014] 
(a) 302 (b) 301 
(c) 202 (d) 101 


ee Mathematics 


28. 35. 


29. 


30. 


31. 


32. 


33. 


34. 
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If for positive integers r > 1, n > 2, the coefficients of the 
(3r)" and (r + 2)" powers ofx in the expansion of (1 +x)?" 


are equal, then nis equalto: [Online April 25, 2013] 
(a) 2r+1 (b) 2r—1 
(c) 3r (d) r+1 
The sum of the rational terms in the binomial expansion of 
ai 1 10 

22435 | is: [Online April 23, 2013] 
(a) 25 (b) 32 
(c) 9 (d) 41 


If the 7th term in the binomial expansion of 


9 
3 
se + V3In 7 ,x > 0, is equal to 729, then x can be: 


Yea 


[Online April 22, 2013] 
(a) e? (b) e 
e 
Os (d) 2¢ 
. eee 2n 2n 
Ifn is a positive integer, then (v3 + 1) - (v3 - 1) is: 
[2012] 


(a) an irrational number 
(b) an odd positive integer 
(c) an even positive integer 


(d) arational number other than positive integers 


, vs, ,1/10\°> 
The number of terms in the expansion of yo +x ; 


in which powers of x and y are free from radical signs are 
[Online May 12, 2012] 

(a) six (b) twelve 

(c) seven (d) five 

Iffy)=1-@-1)+Q-)P-@-)3 

+..-(y-1)", 

then the coefficient of y? init is [Online May 7, 2012] 

(a) ae (b) MiG, 

(c) RC, (d) eC. 


Statement - 1 : For each natural number n, (n + 1)7—1 is 
divisible by 7. 


Statement - 2 : For each natural number n,n’-7 is 
divisible by 7. [2011 RS] 


(a) Statement-1 is true, Statement-2 is true; Statement-2 is 
a correct explanation for Statement-1. 


(b) Statement-1 is true, Statement-2 is true; Statement-2 
is NOT acorrect explanation for Statement-1 


(c) Statement-1 is true, Statement-2 is false 
(d) Statement-1 is false, Statement-2 is true 


36. 


37. 


38. 


39. 


40. 


41. 


The coefficient of x7 in the expansion of (1—x —x* +x? )® 


is [2011] 
(a) -132 (b) -144 

(c) 132 (d) 144 

The remainder left out when 82”— (62)?”*! is divided by 9 
is: [2009] 
(a) 2 (b) 7 

(c) 8 (d) 0 


n 


Statement -1: > (r+1) "C, =(n+ at 
r=0 


n 
Statement-2: y (+) "Cx" - (1+ x)" +nx(1+ x)". 
r=0 
[2008] 
(a) Statement -1 is false, Statement-2 is true 
(b) Statement -1 is true, Statement-2 is true; Statement -2 
is a correct explanation for Statement-1 
(c) Statement -1 is true, Statement-2 is true; Statement -2 
is not a correct explanation for Statement-1 
(d) Statement -1 is true, Statement-2 is false 


In the binomial expansion of (a—b)", n > 5, the sum of 5® 


and 6' terms is zero, then a/b equals [2007] 
n—-5 n-4 
a b 
(a) Fs (b) - 
5 6 
c d . 
©) n-4 @ n-5 
For natural numbers m, nif (1— y)"(1+ y)" 
7 l+aytany" + ets and a, = a) = 10, then (m,n) is 
(a) (20,45) (b) (35,20) [2006] 
(c) (45,35) (d) (35,45) 


11 
If the coefficient of x’ in a? (3) equals the 
bx 


11 
coefficient of x’ in [x = (4) , then a and bsatisfy 


bx 
the relation [2005] 
(a) a—b=1 (b) a+b=1 
(c) 7 (d) ab=1 


The coefficient of x” in expansion of (1+ x)(1—x)" is 


[2004] 
(a) (-1)"'n (b) (-1)"(1—n) 


@ yay (d) (n-1) 
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42. 


43. 


44. 


46. 


47. 


48. 


49. 
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Binomial Theorem M-75 


The number of integral terms in the expansion of 


(V3 + 8/5)? is [2003] 
(a) 35 (b) 32 
(c) 33 (d) 34 


rand n are positive integers r > 1, n >2 and coefficient of 
(+2)"" term and 37" term in the expansion of (1 + x)?” are 


equal, then n equals [2002] 
(a) 3r (b) 3r+1 

(c) 2r (d) 2r+1 

The coefficients of x? and x4 in the expansion of (1+ x "4 
are [2002] 
(a) equal 


(b) equal with opposite signs 

(c) reciprocals of each other 

(d) none of these 

Middle Term, Greatest Term, 
Independent Term, Particular Term 
from end in Binomial Expansion, 
Greatest Binomial Coefficients 


If the constant term in the binomial expansion of 


10 
k 
lv x + is 405, then |k| equals: [Sep. 06, 2020 (ID] 
x 


(a) 9 (b) 1 

(c) 3 (d) 2 

If for some positive integer n, the coefficients of three 
consecutive terms in the binomial expansion of (1+x)"*> 
are in the ratio 5: 10: 14, then the largest coefficient in this 
expansion is : [Sep. 04, 2020 (ID] 
(a) 462 (b) 330 

(c) 792 (d) 252 

If the number of integral terms in the expansion of 
(3!? +5"8)" is exactly 33, then the least value of 7 is : 


[Sep. 03, 2020 (D)] 
(a) 264 (b) 128 
(c) 256 (d) 248 
If the term independent of x in the expansion of 


9 
i ae a 
~x “ao is k, then 18k is equal to: 
x 


[Sep. 03, 2020 (ID 
(b) 9 
(d) 11 
Let a> 0, 8 > 0 be such that o? +B? = 4. Ifthe maximum 
value of the term independent of x in the binomial 
1 1 
expansion of (ax? + Bx °)!° is 10k, then kis equal to: 
[Sep. 02, 2020 (D] 
(a) 336 
(c) 4 


(b) 352 
(d) 176 


50. 


51. 


52. 


53. 


54. 


55. 


For a positive integer n, [ + is expanded in increasing 
x 

powers of x. If three consecutive coefficients in this 

expansion are in the ratio, 2: 5 : 12, then 7 is equal to 

[NA Sep. 02, 2020 (I1)] 


16 
x 
In the expansion of (5+ » if /, is the least 


cos8 xsin®@ 


7 
value of the term independent of x when ~S9S— and 


x 
8 4 
1, is the least value of the term independent of x when 


™ T 
— <0<-—, then the ratio 1,: 1, is equal to: 


16 8 
[Jan. 9, 2020 (ID] 
(a) 1:8 (b) 16:1 
(c) 8:1 (d) 1:16 
The total number is irrational terms in the binomial 
1 1 60 
expansion of ea" is: [Jan. 12, 2019 (ID 
(a) 55 (b) 49 
(c) 48 (d) 54 
A ratio of the 5" term from the begining to the 5th term 
10 
1 
oe 
from the end in the binomial expansion of 1 
2(3)3 
is: [Jan. 12, 2019 (D] 


1 1 
(a) 1:2(6)3 (b) 1:4(16)3 

1 1 
(c) 4(36)3 :1 (d) 2(36)3 :1 


The term independent of x in the binomial expansion of 


8 
1 1 
[tase (2x? -+) is : [Online April 11, 2015] 
x 


x 
(a) 496 (b) -496 
(c) 400 (d) -400 
The term independent of x in expansion of 
x+1 x-l } ‘— 
is 2013 
& gag sa le [ | 
(a) 4 (b) 120 
(c) 210 (d) 310 


M76 


56. 63. 


57. 


58. 


60. 


61. 


62. 
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The ratio of the coefficient of x!> to the term independent 


is 
of x in the expansion of (x + 2) is: 


% 
[Online April 9, 2013] 

(a) 7:16 (b) 7:64 

(c) 1:4 (d) 1:32 


n 
The middle term in the expansion of (1 — 4) (1—x)" in 


x. 
powers of x is [Online May 26, 2012] 
(a) — Oe is (b) - aC 
(c) i Om = (d) io 


The coefficient of the middle term in the binomial expansion 


in powers of x of (1+ ax)4 and of (1- ax)® is the same if 


a. equals [2004] 
3 10 

a 5 (b) > 
3 —5 

() 19 d@) > 


Properties of Binomial Coefficients, 
Number of Terms in the Expansion 
of (xt+y+z)’, Binomial theorem for 
any Index, Multinomial theorem, 
Infinite Series 


20 

The value of py ut C, is equal to: [Sep. 04, 2020 (D] 
r=0 

(a) ag OF _ nC, (b) a om _ ee 

(c) a _ oe (d) zo + aC 

The coefficient of x‘ in the expansion of (1 + x + x’)!°is 

[NA Jan. 9, 2020 (1)] 


Ifthe sum of the coefficients of all even powers of x in the 
product 


(1+x4x?+...42°") (Lax ti?=23 +... +x") is 61, then n 


is equal to [NA Jan. 7, 2020 (1] 


The term independent of x in the expansion of 


1 x8 a 
60. 81)" 2x 2 is equal to: 


[NA April 12, 2019 (ID] 
(a) —72 (b) 36 
(c) 36 (d) —108 


64. 


65. 


66. 


67. 


68. 


69. 


70. 


71. 


TEC, + (27) °C,#(3°) Ct ec eeeeeee + (20°) °C,,=A(2°), then 
the ordered pair (A, B)isequal to: [April 12,2019 ID] 
(a) (420, 19) (b) (420, 18) 
(c) (380, 18) (d) (380, 19) 
The coefficient of x!* in the product (1+x)(1-x)!° 


(14x22) is : [April 12, 2019 (D] 
(a) &4 (b) 126 
(c) -84 (d) 126 


Ifthe coefficients of x’ and x? are both zero, in the expansion 
of the expression (1 +.ax + bx”) (1-3x)' in powers ofx, then 
the ordered pair (a, b) is equal to: [April 10, 2019 (D] 
(a) (28,861) (b) (-54,315) 

(c) (28,315) (d) (21,714) 

The sum of the series 


2:°C + 5-PC, +8-°C, + 11°C, +... + 62-°C,, 

is equal to: [April 8, 2019 (D] 

(a) 96 (b) 95 

(c) 933 (d) 24 

The sum of the real values of x for which the middle term in 

ae 

the binomial expansion of 3 + Pa equals 5670 is : 
[Jan. 11,2019 (D] 

(a) 0 (b) 6 

(c) 4 (d) 8 


The value ofr for which 


CONG aC Oe Oye a ee 


ismaximum, is : [Jan. 11, 2019 (D] 
(a) 15 (b) 20 
(c) Il (d) 10 


25 
If » ec C5} =K(*C,5}, then K is equal 


to: [Jan. 10, 2019 (ID] 
(a) (25) (b) 225-1 
(c) 24 (d) 925 


l= 
The coefficient of t* in the expansion of ia 
[Jan. 09, 2019 (ID] 
(a) 14 
(c) 10 
The value of 
CIC, _ Hc) 4 ?!C,- ~C,) of. AC, = NC) + C!C,- nC) 


(b) 15 
(d) 12 


rs Gas Ors Bas [2017] 
(a) 920 — 7210 (b) 921 il 
(c) 221 —7210 (d) 220 -_ 29 
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72. 


73. 


74. 


75. 


76. 
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Binomial Theorem M-77 


2.4)" 
If the number of terms in the expansion of ( = + 4) : 


x £0, is 28, then the sum of the coefficients of all the terms 


in this expansion, is : [2016] 
(a) 243 (b) 729 
(c) A (d) 2187 


The sum of coefficients of integral power of x in the 


binomial expansion (1 -~2Vx ir is: [2015] 
(a) 5(3" -1) (b) =(2° +1) 
(c) 3(3°+1) (d) 5(3") 


The coefficient of x!°!2 in the expansion of 

(1 +x2+x253)10 (where n < 22 is any positive integer), is 
[Online April 19, 2014] 

(b) see 

(d) ae OF 


(a) 1 
(c) 4n 


10 10 
Let = YsG-"c;, => jc, 
j=l j=l 


10 
and §, =) j?"c;. 
jal 


Statement -1 : S,=55 x 2°. 
Statement - 2: S,=90 x 28 and S, = 10 28. 


[2010] 


(a) Statement -1 is true, Statement -2 is true ; Statement - 
2 is not a correct explanation for Statement -1. 


(b) Statement -1 is true, Statement -2 is false. 
(c) Statement -1 is false, Statement -2 is true . 


(d) Statement - 1 is true, Statement 2 is true ; Statement -2 
isa correct explanation for Statement -1. 

In a shop there are five types of ice-creams available. A 
child buys six ice-creams. 

Statement-1 : The number of different ways the child can 
buy the six ice-creams is !°C,. 

Statement -2 : The number of different ways the child can 


buy the six ice-creams is equal to the number of different 
ways of arranging 6 A’s and 4 B’s ina row. [2008] 


77. 


78. 


79. 


80. 


81. 


(a) Statement -1 is false, Statement-2 is true 


(b) Statement -1 is true, Statement-2 is true; Statement -2 
is a correct explanation for Statement-1 


(c) Statement -1 is true, Statement-2 istrue; Statement - 
2 is nota correct explanation for Statement-1 


(d) Statement -1 is true, Statement-2 is false 


The sum of the series [2007] 
aC - NG, + aa = ae Fass i oes + NG, is 
0 b) 20 
(a) 0) 2¢,, 
() 20 @ 2G 
—~ Cig 2 


If x is so small that x° and higher powers of x may be 


= 1.3 
(1+ x)2 -(1+43] 
neglected, then ; 2 may be 
(I-x)? 
approximated as [2005] 
3 3 
(a) Inox (b) axtex 
3 9 x 39 
Cc) -= d) =-= 
(c) ae (d) 5a 


If x is positive, the first negative term in the expansion of 


+x)?" is [2003] 

(a) 6th term (b) 7th term 

(c) 5th term (d) 8thterm 

The positive integer just greater than (1 + 0.0001)! is 
[2002] 

(a) 4 (b) 5 

(c) 2 (d) 3 


Ifthe sum of the coefficients in the expansion of (a + b)” is 
4096, then the greatest coefficient in the expansion is 
[2002] 
(a) 1594 
(c) 924 


(b) 792 
(d) 2924 
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m7 es 


_ Hints & Solutions 


3200 1 
1. @ —=-0') 
8 8 4\|m1% 
0/713 
1 1 n(n+1) 
= —(1+8)' =-|1+n-84 87 4... 
ra ) oe 5 1/5]4 
2/3/15 
1 
=3 + Integer 3/116 
3200 1. 1 10!3747 —101(2)(3)°(4)* 
ee a re ae ae a= t 
ae eel 8 7 7131 5141 
2. (13) _101(2)°(3)°(4)°_, 101(2)°BK4)° 
ir? "DBI 316! 
Lae Cg (4) a, = Coeff. of x! 
* 2r,+r,= I3 andr, +r, +7r,=10 
| eae Pe cad Possibilities are 
‘22m —mr—2r=1 
*|2|% 
22m -1 3. 
r de >7r=22 ee 3|7|0 
m+2 m+2 4151/1 
So, possible value of m= 1, 3, 7, 13, 43 51312 
But 7C_ = 1540 Alas 


.. Only possible value of m = 13. 


3. (120.00) 
_ 101(2°)(37) , 101(2*)(3°)(4) 


4 13 


6 + 

= 17! 15! 
Coefficient of x* in [i 2 ) = coefficient of x* in ot 415! 

—-X 

_101(2°)(3°)(47) , 101(2°)(3)(4°) 
(1—6x*)(1—x)* "51312! SLB! 
= coefficient of x4 in (I- 6x") 1+ °C,x+7C,x? +....| _% a3 8 
a3 


=°C, -6-1=126-6 =120. ee , 
5. (@_ Using Binomial expansion 


4. (8.00) ; ; i, ans 
(xt+ a)y"+(x a) (7, +7T,+T7,+ T,...) 
20 
‘ Ss 2 10 _ r 6 6 
The given expression is (2x° +3x+4) ga ‘ (« e 1} r( 2 i} =2(T, +7, +T5+T,) 
! 2[°C,x° + °C, x4 (x? — 1) + SC, x? 7-1? + 8C, 2? - DP 
Gacaions—"' 3 entaye Be ee eee 
HI lrs! = 2[x5+ 15(x5— x4) + 15°04 2? + 1) + (C1 + 3x? 3x4 +9) 
Since, a, = Coeff. of x’ =2(32x°— 48x74 + 18x?— 1) 
274, +% =7 and ,+%+% =10 a=— 96 and B = 36 
Possibilities are a—B=— 132 
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Binomial Theorem M-79 


3 1 
1)" 1 
= [? +5) > 20x7K#1°810%) 4 = 200 
x 
1 3 
% 2\r-r( 1 a icky ef 20819») =10 
General term T.,; = G. x ) & =" 321-5 . . . - 
x Taking log,, on both sides and putting log,)x =¢ 
To find coefficient of x, 2n-—5r=1 1 3 
Given "C_="C,,>r= 23 orn—r=23 4 aa} ?+3t-4=0 
oa cin 28 >f+4t-t-4=0>1t(t+4)-1(¢+4)=0 
Minimum value is n= 38 ee rae 
Te 7 
ee log gx= 1=>x=10 
3 
=, (2) xe (x!88)3 = 29x87 or log,»x=-4=>x= 104 
x According to the question x >1, -. x= 10. 
5 LU. (© (+10) + (10) 
xl088* 7 logg x 2 50 
=> 8x20x =20x8' _, x 64 Ay + ax + A,X? +... + Ago 
- ” i a ce a 
Now, take log, on both sides, then = 2(50C 50+ 50C 48, 102+ 50C x46 104+ ...) 
(log,x)*—(log,x) = 2 A a= 29,109 
=> log,x=-l or log yx =2 a,= 2.C,.108 
eae or x= 8? ay  ™Cyxt0™ 
ee ee er ee eee er ee Or 
8b) Given "C_, 2 °C, :"C_,,=2:15:70 
nc, 2 "C15 50x49 _ 49 | 
n “15 and n ~ 70 ~ 2x100 4 =12.25 
C,. r+1 
r 2 a ra 3 12. (a) Third term of (1+.x!8*)°=9C,(x°&*)>4 
n—-r+l1 15 n-r 14 Cy (loa)? 


=> 17r=2n+2 and 17r=3n-14 


Given, °C, (x'&*)°=2560 
Le., 2n+2=3n-14>5n=16&r=2 


log, x) 2 — =(+16) 
> 2 256=(+16 
a ee one aco _ 16+120+560 - ) =e) 


7 EE 3 3 => x ’&*=16or x!8:* =—16 (rejected) 
5000 a5 => x2*=16 > log, xlog,x =log, 16=4 
~ 3° => log,x=42>x=2?or2? 


9% @ (x+V¥x3-1)°+(x-V3 -1) iy woe 


4 
= 2[°Cyx® + °Cyx4 (x3 — 1) + PCy? (3-1)? 


(a) Since, coefficient of x? in the expression x? 
a Oe ae yl 


= 97,6 7_ 15,4 8_ 39,5 2459 3,6 r). 
2[xP + 15x00 15x" + 15x 302° + 15x04 x — 3x" (e+) is a constant term, then 
+3x3—1] x 
Hence, the sum of coefficients of even powers of x Vo 
x=2[1-15+15+15-3-1]=24 Coefficient of x? in x? (i+) 
x 


10. (b) _ -. fourth term is equal to 200. 


10 
= co-efficient of constant term in [vi + 4) 
x 


cones 
T,= eC. e 1+log)9 x x12 = 200 


e 10-r . 
General term in (ve+4) = "C, (vx) (4) 


x 


M89) ey 


14. 


15. 


16. 
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10-r 


= —2r 
“WC (ey) 2 A? 
Then, for constant term, 
10-r 
2 
Co-efficient is x* in expression = !°C,A?=720 


720 
erm => h=4d 


2r=0>r=2 


Hence, required value of 1 is 4. 
(b) 2.403 = 2400 : 23 
= 24 x100 , 23 


= (24) 100 8 

= 8(24)!00 = 8(16)! 

=8(1 +15)! 

=8+15u 

When 2% is divided by 15, then remainder is 8. 


8 
Hence, fractional part of the number is 5 


Therefore value of k is 8 

(a) -o (l+xP=14+2x+x?, 
(tay 
and (1 +x3)4= 1+ 4x3 + 6x°+ 4x9 +x? 

So, the possible combinations for x!° are: 

x x9, 0.9. x3, x? x? x9, x4, x6 

Corresponding coefficients are 2 x 4,2 x 1x 4,1x3%x6,3 
x 6 or 8, 8, 18, 18. 

.. Sum of the coefficient is 8+8+18+18=52 
Therefore, the coefficient of x!° in the expansion of 
(1+ x)2(1+x2)3 (1 +28) is 52. 


8 


@ 1 ; 1 
5x? +1— 5x3 -1 J5x? +1 4/523 -1 
After rationalise the polynomial we get 
1 7 a Sle abe <1 ; 
5x3 +1- 5x? -1 \5x° 1 5x? 1 
1 ASH" +1— 5x? -1 i 
Vox? +14 /5x? 1 5x? +1— 5x3 =1 


Gr sh=Gr =t 6x 41-67 =) 


18. 


7 : (V5 H+ 5x3 i) + (5x +1 — 5x? ‘) 


14+ 3x24 3xt4+x% 17. 


¥c,( Je 1) + 8c,( ye)" (YB) 
= +8, (yx +1) (V5x" a i} 
+8¢, (5x : i} (5x E i} + *c,( 5x -1) 


| §Cy(5x3 + 1)* + 8C, Sx? +1)? (Gx? -1) +8¢, 
22 (5x? +1)? (5x* —1)° 


28 
+ °C, (5x? +1) (5x? -1)° + 8, (5x° - 1)4 


So, the degree of polynomial is 12, 


Now; coefficient ofx'*= [°C 54+ *C,5*+°C,5*+-8C 5* 


a eal | 


= 104 23=8(10)4 
(a) Let a=((1 + 2x +3x?)°+(1 —4x7)9) 

Coefficient of x? in the expansion of the product 
(2—x?) ((1 + 2x + 3x7)° + (1 —4x7)9) 


= 2 (Coefficient of x? in a) — 1 (Constant of expansion) 
In the expansion of ((1 + 2x + 3x)®+ (1 —4x7)®). 
Constant = 1+1=2 


Coefficient of x? = [Coefficient of x? in (°C, (1 + 2x)? (3x7)")] 
+ [Cofficient ofx? in (°C, (1 + 2x)° (3x?)!)] 


—[°C, (4x’)] 
=60+6x3-24=54 
The coefficient of x? in (2 —x?) (1 + 2x + 3x7)®+ 
(1—4x’)°) 
=2 x 54-1 (2)= 108-2 =106 


(c) Since we know that, 
(x+a)°+(x—a)° 


a 2PC, xo+ *C, xe-a? + Cal 


5 5 

i x? 1) Ae x3 1) 
= 2[°C, xo+ aC, x3(x3— 1) + *Cx6e -1)] 
=> 2[k>+10x°— 10x3+ 5x7— 10x4+ 5x] 


Sum of coefficients of odd degree terms = 2. 
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Binomial Theorem mM-81 


10 


ee +1)(x7 — x3 +1) (Vx -1)(vx +1) 
(273 - x48 +1) Vx(Vx-1) 


19. (a) 


= (x1? 41-1-1x? " = (218 -yx¥2)° 


20-5r 
T,.4 i aC m : 
for r= 10 
10 5 
T= Cio x 
Coefficient of x = !°C,, (1) (-1)!9=1 
(28-1)? | 284-1 
7 7 
28A-7+7-1 7(44-1)+6 


7 7 
Remainder = 6 


20. @) 


> 


esl | \ 18 oF 
21. 6) mea | ne Tas 
2x3 
i, eT 
3 
2 
&6-T=-4 => ra15 
Bo, 
. ~2 12 
= coefficient ofx ~ _ = = 182 
coefficient of x+ 18 Cis ae 
415 


oC = "Cri - "Cro 
1 7 42 

By solving we get r= 6 
so, it is 7 term. 

23. (b) Consider (1 + ax + bx”) (1 —2x)!8 
=(1 +ax + bx’) ['8c)- 7G; (2x) 

+180 x= C227 + BC 2x) eis 

Coeff. of x3 = !8C, (-2)? + a. (-2)?.18C, + b(-2).!8C, =0 
Coeff. of x3 =—!8C,.8+ ax 4, '8C,-2b x 18 =0 


22. (c) 


ISX 410 g 4a+18x17 36b = 0 
6 2 
=-51 x 16x8+ax 36x 17—36b=0 
=-34x 16+5la—3b=0 
5la—3b=34x 16=544 
=5la—3b=544 (1) 
Only option number (b) satisfies the equation number (i) 


24. (b) 4”-3n-1=(14+3)"-3n-1 
a ORE as OR ee a Od 
9 [PC +"C,.34+...47C 372] 
2 3 n 


“. 4"—3n—1isa multiple of 9 for all n. 
“X= {x: xis a multiple of 9} 
Also, Y= {9 (n—1):n EN} 

= {All multiples of 9} 
ClearlyXcY. -. XUY=Y 


25. (a) 144435 = 2X a,(1+x)' 
= 
= ap ta, (1+ x)! +a,(14+-x)? +a3(1+-x)° 
+a4(1+x)* +.a5(1+x)° 
=> ltxt4x? 


dy +a, (1+ x)+a,(1+2x4 x?) + a3(1+3x4 3x? 4 x?) 


+ag(1+ 4x4 6x7 +427 + x4)+4a5(1+5x+10x” +10x7 + 5x4 + x°) 


=> 14x44 


= dag +a, +ax+ay 4 Qayx+apx* + a3 +3a3x 


+3a,x" + a3x° +d4 + 4agx+ 6a4x" + 4ayx° + tax? + a5 


+5a5x 4 10a5x* 10a5x° 5asx4 asx? 


> 4x44 


=(dg + a +dy +43 +44 +5) + x(a + 2a +303 +4a4 +5as5) 


+x" (ay +303 + 6a4 +1045) + x°(a3 + 4a4 +10a5) 


+x4 (a4 +5as5)+ x (a5) 
On comparing the like coefficients, we get 


a4 +5as =! ...(11); 


a3 +4a4 =F 10as5 =0 ...(iii) 


and |@) +3a3 +6a,4+10as5 = 0)...(iv) 
from (i) & (ii), we get 


...(v) from (1), (ii) & (Vv), we get 


a4 =-4 


a3 = +6 (V1) 


Now, from (i), (v) and (vi), we get 
a, = —4 
26. (a) Let 7 and (r + 1)™ term has equal coefficient 


: 55 55 
( + } = 2° [ + *) 
3 6 


a 
7 term = 255 55¢, (2) 


m2, as 


30. 


27. 


28. 


29. 
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1 
Coefficient of x” is 2°° °° C,— 
6 
r+ 
(r +1)" term = 25 $C. (] 


; . 75555 1 
Coefficient of x"! is 27° ~~ Cpt. ral 


Both coefficients are equal 


5555, | _ 45555 1 
2 en Chay eral 
1 1 1 

ir|55—r |r +1|54-r' 6 

6(r+1)=55-r 
6r+6=55-4r 
Tr=49 

r=7 

(r+ 1)=8 


Coefficient of 7" and 8" terms are equal. 

(c) Given expansion is 

(1+ x)101 (l—-x+ x2)100 

= (1 +x) (1 + x)! (1 = x + x2)!00 

=(1+x [0 +a —x + x4y]!00 

= (1 +x) [(1 — x3)190) 

Expansion (1 — x3)!00 will have 100 + 1 = 101 terms 
So, (1 + x) (1 — x3)! will have 2 x 101 = 202 terms 


(a) Expansion of (1 +x)" is 1 +™"C,x 4+ "Cy x? 400... 
2n r4 2n rt] 2n 2n 
C.x Si MP whee: + AC, x 


: 2n — 2n 
As given “"C,,,, Cy. 


(2n)! (2n)! 
> (r+2)!(2n—r—2)! (Br)! (2n—37)! 


=> (3r)! Qn—3r)!=(r+2)! (Qn —r—2)!...) 
Now, put value of from the given choices. 
Choice (a) put = 2r+ 1 in (1) 
LHS: (37)! (4r+2-3r)!=(@r)!(r+2)! 
RHS: (r+2)!(3r)! 
=> LHS =RHS 
@) (212 + 315)10 = 10¢ (212)10 
+ 106, (2172)9 BUS) 4.0... + 10¢ (31/5) 10 


There are only two rational terms — first term and last term. 
Now sum of two rational terms 


(2)5+(3)2=324+ 9=41 


31. 


32. 


(b) Letr+1=7 > r=6 
Given expansion is 


9 
3 
—=+ V3 Inx | ,x>0 
ae 
We have 

T,41="C, (x) a" for (x +a)”. 
.. According to the question 


3 
729= °cs( se] (v3 In x)° 


3 
=> 36= Gan 23? «(Gina 
84 


=> (Inx)®=1 > (nx)*=(Ine)® 
> x=e 


(a) Consider (J3 + 1)" -(v3- i" 


= 2| C (V3 jor +7"C, (3 _ 


2n-5 
47h. (V3) mae sf 
ae (a + by" = (a = by" 
=2[" Ca" b+ "0,0" 4b...) 
= which is an irrational number. 


1 1 > 


(a) Given expansion is | ¥ 2 ale 


The general term is 
1 35=7 1y 


55 * 10 
Ta =°C,| y5 | | xt 


T,., , would free from radical sign if powers of y and x are 
integers. 


55-r r . 

5 and TY are integer. 
=>r is multiple of 10. 

Hence, r=0, 10, 20, 30, 40, 50 
Itisan A.P. 

Thus, 50=0+(k-—1)10 

50= 10k-10>k=6 


Thus, the six terms of the given expansion in which x and 
y are free from radical signs. 


i.e. 
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33. 


34. 


35. 
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Binomial Theorem M-83 


(d) Given function is 
fo)=1-(-D+(—)?-(- DB to... 
In the expansion of (y — 1)” 
T.4 1 = "cy" =? (- 1)" 
coeff of y? in (y— 1)? =?Cy 
coeff of y in (y— 1) =—3C, 
Oe 4 
coeff of y? in (y—1)4=4C, 
So, coeff of termwise is 


gs Or Oia Oia Or ene aa Oe 
LC wong Ze Ore 
CC pa Ce Ca Ce winaoie PCis 
Sy Cat sain pC. 
os a Oe eee re 

= Gis = a ee 


(a) Statement 2: 

P(n):n’ =n is divisible by 7 

Put n=1,1-—1=0is divisible by 7, which is true 
Let n=k,P(k):k’— kis divisible by 7, true 
Put n=k+1 


P(k+1):(k +1)’ —(k+1) is div. by7 


P(+ 1): kT +7 k8 + 7C,K t.....+ "Cok + 1 —k-1, is div. 
by 7. 

PEF D2 a0 CGP HIG ct TCgh) is div. by 
fe 


Since 7 is coprime with 1, 2, 3, 4, 5, 6. 
So ’C,, 'C,,......’ Cg areall divisible by 7 


P(k + 1) is divisible by 7 
Hence P(n) : n7 — n is divisible by 7 


Statement 1: n’ — nis divisible by7 


= (n+1)’ -(n+1)is divisible by 7 


(n+1)’ =n" -1+(n7 —n) is divisible by 7 


= (n+l)! —n" -1is divisible by7 

Hence both Statements | and 2 are correct and Statement 

2is the correct explanation of Statement -1. 

(ob) (1—x-x? +x°)°=[(1-x)-x? (1-x)]? 

=(I-2P 0-2) 

=(1—6x + 15x2—20x3 + 15x4— 6x5 + x9) x (1— 6x2 + 15x4 
—20x® + 15x8 — 6x19 + x12) 

Coefficient of x’ = (— 6) (-20) + (—20)(15) + (6) (6) 

=—144 


36. 


37. 


38. 


(a) (8)2” _ (62) 2n+1 
= (64) n_ (62)2" +1 
= (63 fi 1)"- (63 _ 12771 


= ["co (63)" + *C,(63)" "+", (63) 


5 TS SG R) om 


-| "cy Gy a sas 3 (63)>" 
rf mila oF (63)"— ano a0 ei a a | 


=64x ["co (63)"! +"C, (63)? +"C, (63)""3 


[ 2 *¥cy (63)? = "49 63) net Coy | + 


= 63 x some integral value + 2 
Hence, when divided by 9 leaves 2 as the remainder. 
(b) Fromstatement 2: 


n n n 
Y (r+"C,x"= Dor "Cx" +d) "Cx" 
r=0 r=0 


=nxy se Aaa 
r=l 
nx (1+.x)"! + (1+.x)"=RHS 
.. Statement 2 is correct. 
Putting x = 1, we get 


n 

> 7 +"C, =0-27 142" = (9 42)-27 1 
r=0 
.. Statement | is also true and statement 2 is a correct 
explanation for statement 1. 
(b) 7. , = C1)". "C, (@)”"~*. (6) is an expansion 
of (a—b)" 

Sth term = t; =t4,, 
= (-1). °C, (a)"~4.(b)* = oC) a4. pt 
6th term = t, = ts, =(-1)° "Cs (a) (b)? 
Given t,+ ¢,=0 
pom OF amar oe i OP ae ae 

ni a” a4 ni a"b> 
4\n-4)! gt 5(n-5)! gd 


ni.a"b4 1 b 
A\(n—5)!.a* (n-4) 5.a 


J-° [a#0,b40] 


1 _ 


b _n-4 
n-4 Sa 


=> =f. => = 
b 5 
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39. @) (1-y)"(+y)" 42. ©) Ty = °C, (3) (85) 
2 n n 2 256-7 
=[1-"Cyyt+ "Coy -.....] [L4 "Cyyt "Coy* +...) ewe 
= 56C 3) 2 (5)"/8 
= 1+(n-m)y4 {mnat } ne 1) mh? bees ; . 2S6eR 27 ; 
2 2 Terms will be integral if &— both are +ve integer. 
2 8 
ee i i) It is possible ifr is an integral multiple of 8 and 0 <r < 256 
2 Deni 2 i jee 
a iy +n* -—m-n 2mn _10 J. r= 33 : ; 7 
2 43. (©) tpg =P gy ty = C3.” 
(m _ n)? =. (m of n) = 20 Given that, ee a = Pi 3 
mn : => r+14+3r—1=2n 
=> m+n=80 (il) [from (i)] _ _ 
Serf + => 2n=4r => n=2r 
Solving (i) and (11), we get : 
*. 1=35,0=45 44. (a) We know that re p 70, xP and 


=PtIC x4 
40. @) 7,,) intheexpansion fg+l ce 


‘ + ey oo = 

i a ee OSes 4C,.[ Remember i OP Orme 
ax” +— =" (ax7yll-r (+) re r ky) 

bx bx 45. (©) General term = Ty, = '°C, (Vx) ee 

x 
= he. jay hy Gy 7 
For the Coefficient of x’, we have = C (-k)’- Pe as 
22-3r=7 > 1r=5 a 
”. Coefficient of x7 = °C (-k)’-x 2 
_ C; (a) (b)~ 5 (i) Since, it is constant term, then 
. . . 10-—5r 
Again T ,, ; in the expansion 5 =0>r=2 
11 r 10 2 
‘ ste —k) =405 
ax] =", (ax?) (-) — 
bx bx , 2 = 405x2 _ 81 
_ Ne tay Cay x (by (xy 27th 10x9 9 
For the Coefficient of x~’, we have 1 [k|=3 
Now 11—3r=-—7 = 3r=18 r=6 46. (a) Consider the three consecutive coefficients of 
”. Coefficient of x77 (iy bere ge eg 
= nce a> xix (b)~° ..{11) m5.0 1 
-: Coefficient of x’ = Coefficient of x~7 tS = (Given) 
From (i) and (ii), Cr 2 
MCs (a)? (by? = "Cg a x (by ® 2 oe . 
= r=n rf 
=> ab=1. n+5-r 2 o 
41. (b) Coeff. of x” in ( 1+x) (1 —x)" 

= coeff of x” in HOG at. 5 

n n 2 nn n and nts = 7 
(4nd Gar Gx? =..4C17" 3x") Cag 
rel aig Os a r+2. 5 

Cn FCN Gr San Spank wii) 

(Ayia ede 7 


Solving (1) and (ii) we get r=4 andn =6 
n 
=(-l)' (ln) .”. Largest coefficient in the expansion is ''C,= 462. 
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47. 


48. 


49. 
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Binomial Theorem M-85 


50. 
( a 1 n 
(c) Here, ia ) 
T= "C,@) ? (5)8 
co d a int 
7 an 8 are integer 
So, r must be 0, 8, 16, 24...... 
Now n=t,, =a+(n—l)d =0+32x8 = 256 
>n=256 
(3x2) 1) 
=T.,="C. ( } 51. 
(c) Generalterm = 4/41 rl 2 3x 
9-r r 
(2) (Ye 
2 3 
The term is independent of x, then 
18-3r=0>r=6 
3 6 3 
3 1 1 
n=al5) (-3) alg) 
7 6\5 3 3\¢ 
= 2859/1) =(4) 
3x2x16 18)" 
Aieaity oF 
18 
(a) General term of 
uw ol i et 
(ax? + Bx 6 I = °C, (oux9 9" (Bx 6 )” 
10-r_r 
= 106 @!-"B" (x) 9 6 
: .-l0-r r 
Term independent of x if z a= 0>r=4. 
.. Term independent of x = '°C,a°B* 
52. 


Since a? +B? =4 
Then, by AM-GM inequality 


3 2 i 
a +BU >(a°b?)? 
(2)? > op? a6p4 <16 
- The maximum value of the term independent of 
x = 10k 


10k = °C, -16 => k = 336. 


(118) 
According to the question, 


"C4 3"Go" Eps 2i5s12 


F 


"C, 5 = 
=> - r ae a r+1_5 
C., 2 r 2 
=> 2n-7r+2=0 ...(i) 
e rt _12_n-r_12 
"CG: 5 r+l 5 


=> 5n-17r-12=0 --ii) 
Solving eqns. (i) and (11), 
n=118,r=34 


(b) General term of the given expansion 


iz 16-r 1 r 
/ Ae a Oe 
re (35) (5) 


For r= 8 term is free from ‘x’ 
1 


sin® Ocos® 6 


To me a 


8 
So ae 
(sin 20) 


When 0c|= Z| then least value of the term 


L8°4 
independent of x, 


I= °C, 2° [- min. value of /, at 0 = 7/4] 


When Oe 42), then least value of the term 


independent of x, 


78 


L="C,= 


ee) 


=16C 98.94 
ge 


[:. min. value of /, at 0 = 1/8] 


by _ OCg2*2* 1g 
Now, 7, 6c, 98 


(d) Let the general term of the expansion 


I 60-r 1\ 
60 5 210 


= (7) 5(-1)" 3) 

Then, for getting rational terms, 7 should be multiple of 
L.C.M. of (5, 10) 

Then, rcan be 0, 10, 20, 30, 40, 50, 60. 

Since, total number of terms = 61 

Hence, total irrational terms = 61 — 7 =54 


54. 
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M86 ey 


1\4 
Wo }o3}}1 
and 5"term fromend7,, .,,= “6 1 


2 2 
_ 23.27.33 
1 


2 i 
= 4(6)3 :1=4.(36)3 :1 


8 
1 
(©) General term of (2x? - 4 is 


=." 
8C (2x2) (=) 
x 
.. Given expression is equal to 


Tt 
( -+4385] (Cory * (4) 
x x 
Tr r 
— 80, (2x2)84 (-=) _ 80. (2x2)8 (-=] 
x x x 
r 
435°, Cx (-) 
xX 
= ec. 781 he x 16-31 - "Cot (=i x/5-3r 


T 
43,8¢,26-) (-+] (<1) x2!3 
Xx 


For the term independent of x, we should have 
16—3r=0, 15—3r=0,21-—3r=0 
From the simplification we getr =5 andr =7 
. —8C, (23) (15-3. 8C,.2 
] 
S x8 
513! 


=(56 x 8) —48 
=448 —6 x 8= 448-48 = 400 


55. 


56. 


57. 


(c) Given expression can be written as 


; : 10 
(x43) 42 (Vay -? 
x23 _ M341 dx(lx—1 


{rn {Sz} -(er--g) 


= (x13 _ x-1/2y10 


General term =T,,, ; 
10-r r 
10 “3 r =) 
= a (1/3) 10-7 H2yr = C, x3: (-1)’ “x 2 


10-r_ 


="C,Cl x 5? 


Term will be independent of x when “ a 


=> r=4 
So, required term= T, = !°C,=210 
(d) Ty = PC.Q2)P7 ‘ (2x1)"= BE. x (2)" x x30-3r 
For independent term, 30—3r=0 > r=10 
Hence the term independent of x, 
Ty = PCyg x (2) 
For term involve x5, 30—3r=15 => r=5 
Hence coefficient of x! = 5C, x (2)° 


15! 
15 5 
Cex(2 10!5! 
Required ratio = +; sx = ~ 15! 
Ci x (2) 7?" (95 
5110! 
=1:32 


(d) Given expansion can be written as 


n 
(=) (1-x)” =(-1I)"x"(1— xn 
x 
Total number of terms will be 22 + 1 which is odd (-. 
2n is always even) 
2n+1+1 


.. Middle term = 5 


=(n+ 1) th 


Now, Tey = Cy (1) x” " 

2M 2mm 
x" (-1)” 
Middle term is an odd term. So, n + 1 will be odd. 


So, 1 will be even. 
. Required answer is 2”C 


So, Sas ore cl 


EBD 83 


58. 
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61. 


62. 
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Binomial Theorem M-87 


(c) The middle term in the expansion of 
(i+ ax)* = 7; =4 C(x)? = 60.7x? 

The middle term in the expansion of 
(l-ax)® = 7, =° C;(-ax)? = -2007x3 
According to the question 


3 
10 


607 =-2007 >a 


20 
(a) The given series, = ad 6 
r=0 


50 49 48 47 32 31 30 
= Cp t+ Cg + Ce t+ Ce +...4 Cg +> Cg + Ce 


upte: 300) ; en 2¢, eee Ne 63. 
=('¢, Ne jee. me 50¢ 30 
=@c, 2C.)4 9c, 500 300, 
SiGe 300, 
10! pyay 

(615) General term of the expansion = alBly! x 
For coefficient of x*; B + 2y=4 
Here, three cases arise 
Case-1 : When y=0, B =4,0a=6 

10! Bt2y 
=> alply! 64. 
Case-2 : When y= 1, B =2,a=7 

10! 
= FN 
Case-3 : When y= 2, B =0, a=8 

ol 45 65. 


> g1o!2! 


Hence, total = 615 
(30) Let (l-x +x? .....20") (1 tx tx? 0.2.07”) 
Hat axt ax... 


put x=1 

1(2n+ 1l)=a,+a,+a,t+....4,, ..(1) 
put x=-1l 

(Qn+1)x 1l=a,—-a,+a,t+..... a,, ..{Il) 


Adding (i) and (ii), we get, 
4n+2=2(a,+a,+....)=2* 61 

=> 2n+1=61 => n=30. 

(d) Given expression is, 


1 #\,2 3 : 
60 81 


6 8 6 
7 1 2x2 3 x 9x2 3 
60 x2 81 x2 


Term independent of x, 


6 
eer ee 1 
= Coefficient of x° in 60 x 7 : 


3° 

2 

coefficient of x8 in [2x - 5] 
x 


-1 1 
at 8 6 32/34 — 6 5 
=~72+36=—36 

(Given, C27 + 34 eric, 
= A(2B) 

Taking L.HLS., 


20 20 
= a0 a 
r=1 


r=1 


| 20 “ 20 1 
=20| 5 GH "G42 > "Ga 


Lr=l r=1 


f=2 


20 
18 19 
— 20/19 }° **C,_, +2 | =20f19 218 +219) 


= 420 x 218 
Now, compare it with R.H.S., A= 420 and B=18 

(a) Given expression, 

(1—x)!9 (1 +x 4+x2)9(1 +x) = (1 —3)9 (1 — x?) 

=(1 —x3)9- x2 ~x3)? 

=> Coefficient of x!8 in (1 — x3)° — coeff. of x!® in (1 — x3)? 
9! 7x8x9 
6!3! 6 
(c) Given expression is (1 + ax + bx?) (1—3x)!5 
Co-efficient of x?=0 
=> 5C,(-3 +a. C,(-3)+b. Cy =0 


Skala, ae eee, er 


=°C5-0= 84 


=> 945—45a+b=0 Ai) 
Now, co-efficient of x3 = 0 
=> c,-3)3 +a. 50,3)? +b.C, 3) =0 


= pe 3x3x3)4 jpg NE a dish 
3x2 

=> 15x 3[-3x7x13+ax7x3-b]=0 

=>2la—b=273 ..(i1) 

From (i) and (ii), we get, 

a= 28, b=315 >(a, b) =(28, 31,5) 


me8§ 


66. 


67. 


68. 


69. 


70. 
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2G, FSG, FROGS en + 62."C,, 


20 20 20 
= >) Grey C23 AG 22y 
r=0 r=0 r=0 


20 20 
200 "C4425 "c, 
r=l r=0 


60 x 2!9+2 x 20 = 9711154 1]=225 


th 
n 
(a) Middle Term, (3 if 7 term in the binomial 


8 
. = 3 . 
expansion of | 7 +— | is, 


3. x 
3\4744 
8 x 3 _ 
1 iia (5) (2) = 5670 
8x7x6x5 12-4 
x = 
Aa ee 
=> x8=81 


=> x§-81=0 

.. sum of all values of x = sum of roots of equation (x*— 81 = 
0). 

(b) Consider the expression 

a, a 5 + a i aa + aa Se a oe ++ a “ ae. 


For maximum value of above expression r should be 


equal to 20. 
as a Se F si =. a oP . aC ++ Or . OG. 
°C, n °C, +4 (°C)? = ° C45. 


Which is the maximum value of the expression, 
So, r=20. 


<7 (507 50er =( [50 [50—-r 
@ X(%. os.)-3( Geer Bes | 


r=0 
25 
Bs (come gael 
Ag\ (25 [25 | |25=rlr 


25 
=, aC = Ge) 
r=0 


Then, by comparison, K = 27° 
(b) Consider the expression 


1-1) 
-_ =(1-)(1-17 


3-4 
=(1 364 34291434 


2 


71. 


72. 


73. 


74. 


FAS g Ba 5:G 
+ pu 2 #1 4..0] 


3! 4! 
. 3-4-5-6 
Hence, the coefficient of 4 =1- ij 
_3x4x5x6 : 
~4x3x2x1 


(@) Weliave (C2 1Cy act a) 
SOG BCs ia Cia) 


1 
5 Cat CCC rar Gylee =) 


Ce Ge ena? PCy =2 1) 


1 oat 10 
ae 2|-(2 1) 


= (220 1) (210 1) =220 210 
(b) Total number of terms = eg OF =28 
(n+2)(n+ 1)=56; n=6 


46 
“. Putx = 1 in expansion (1-244) > 
x x 


we get sum of coefficient = (1 —2 + 4)® 
= 36=729, 
(c) Weknow that (a+ b)" + (a—b)" 


= 2["Cya"b? +"Cya" 7b? +" Cya"“b*..J 
50 
(1-2Vx) +(142Vx 


0/8 a 4G Oey 4 Cy al «| 


‘i 


=9( Ceo as 6 <..| 
Putting x = 1, we get, 
390 


2 


+1 


Be Se ake OO ea 6 


(b) Given expansion (1+ x” + 4253 y? 


Let x 1012 = (1)4 (x?) (x253)¢ 
Here a, b, c, n are all +ve integers and a < 10, 
b<10,c<4,n<22,a+b+c=10 
Now bn + 253c = 1012 
=> bn = 253 (4-c) 
For c < 4 and n < 22; b > 10, which is not possible. 
.c=4,b=0,a=6 
. x 1012 = (1)°. (x")9 . (x253)4 
10! 


1012, — : — 10 
6!0!4! 4 


Hence the coefficient of x 
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Binomial Theorem M-89 


10 10 
@) S.= Ys Cy= 10°C 4 
j=l j=l 


E "C,, = Bede 
r 


= 10[ °Co $70, 2" Oy tvad °Cy 10.29 


(a) The given situation in statement | is equivalent to 
find the non negative integral solutions of the equation 
X1 FX) $x3 +Xy+x5=6 

which is coeff. of x° in the expansion of 

(l+x+2x? +23 + .....00)5= coeff. of xin (I—--x)5 


5.6 
= coeff. of x in 1+5x+5,% eee 


5:6:7:8-9:10 10! 49 
6! 6!4! 
.. Statement | is wrong. 
Number of ways of arranging 64’s and 4B’s in arow 
_ 10! 
614! 
child can buy six icecreams. 
.. Statement 2 is true. 
(@) We know that, (1 +x)? =29C, + 20C,x + 20C, x? 
20 10 20 20 
Eisseass Cig Xo tee CX 


Put x=—1, (0) =79C,—9C, + 29C, -2°C, + ...... 


6 


=C 6 which is same as the number of ways the 


20 20 x 
$C = Ci Cog 
> 0= hea OFF _ ay Oe aft NC _ a OF 
PetCo Cay 
= a Or = 27°C; _ mi aft anc _ 200 
20 2 
Fit Ce al 


=> 20 20 20 _ 20 20 
Cy — 29C, + 29, — 20, + 22. + C4 


1 
= +. 20 
= 2 Cio 


(c) -: x and higher powers of x may be neglected 
3 3 
— x 
1+ = ( + *) 
- (tesa (145 


| i 
1-x2 


80. 


81. 


x 
2! 8 8 
n(n—l)(n—2).....0.. n-r+l , 

@ Ty = ODE Dernl 1D ay 

For first negative term, 


n-r+1<0>r>n+1 
27 
nee (n=) 
5 
Therefore, first negative term is Te. 


n 
@ (1+0.0001)120° -(1+4) ,n= 10000 
Vn. 


ah Be) 4 
n ! n 3! nw n” 
=14+14 1 L ~ 1 : 1 +... l 
n 3! n n a 
1 1 1 1 
<1l+—-4 aca eee ; 
I! 2! 3! (9999)! 
14 i : b eeeseee wo=e<3 
1! 2! 
(c) Takea=1andb=1in(at+b)"- 
2" =4096 =2!2 — n =12; 


The greatest coeff = coeff of middle term. 
Somiddle term= 1. 

= — 12 76 
= t= ig, > "Ca 


1 
=> Coeff oft, = -C,= 2 =924. 


1. 


The common difference of the A.P. b, by, ..., b,, is 2 more 
, a,. If 


than the common difference of A.P. aj, a, ... 
Aggy =— 159, ajog=—399 and bj gq = 79, then b, is equal to: 
[Sep. 06, 2020 (ID] 
(a) 81 (b) —127 (c) —81 (d) 127 
1f328in20-1 | 1.4 and 34-2124 are the first three terms of an 
A.P. for some a, then the sixth term of this A.P is: 
[Sep. 05, 2020 (D] 
(a) 66 (b) 81 (c) 65 (d) 78 
If the sum of the first 20 terms of the series 


log 41/2, ¥ + log 1/3) X + log 44) X+-- is 460, then x is 


equal to: [Sep. 05, 2020 (ID] 
(a) 72 (b) 7/2 (c) e2 (d) 746/21 


Let a, a,....,a@, be a given A.P. whose common 
difference is an integer and S, =a,+a)+....+a,. If 
=300 and 15<n<50, then the ordered pair 
[Sep. 04, 2020 (ID] 


a =la, 


(S,,45 4,4) is equal to: 
(a) (2490, 249) (b) (2480,249) 
(c) (2480, 248) (d) (2490, 248) 
If the first term of an A.P. is 3 and the sum of its first 25 


terms is equal to the sum of its next 15 terms, then the 
common difference of this A.P. is: [Sep. 03, 2020 (D] 


1 1 1 
Oo; OF WF 


In the sum of the series 


1 
(a) 6 


3 1 4 
ee upto n+ term is 488 and then 


[Sep. 03, 2020 (ID] 
(b) n' term is—4 


n' term is negative, then : 
(a) n=60 


2 
(c) n=41 (d) n' term is — 
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10. 


11. 


12. 


13. 


14. 


Ifthe sum of first 11 terms of an A.P., a, dy, a3,... is 0 


(a, #0), then the sum of the A.P., a), a3, ds, ..., Gy3 iS 


ka,, where k is equal to : [Sep. 02, 2020 ID] 


121 121 
©. Aa sa 


72 


72 
© > dd) > 


The number of terms common to the two A.P.’s 3, 7, 11,..., 
407 and 2, 9, 16, ..., 709 is ; [NA Jan. 9, 2020 (ID] 


1 1 
If the 10" term of an A.P. is a0 and its 20" term is 10’ 
then the sum ofits first 200 termsis: [Jan. 8, 2020 (ID] 


(a) 50 (b) 507 (c) 100 (d) 1005 


Let f:. R > R be such that for all xe R, (2!**+2!), f(x) 
and (3*+3~) are in A.P., then the minimum value of f(x) is: 

[Jan. 8, 2020 (D] 
(a) 2 (b) 3 (c) 0 (d) 4 


Five numbers are in A.P., whose sum is 25 and product is 


1 
2520. If one of these five numbers is “> then the greatest 


number amongst them is: [Jan. 7, 2020 (D] 


(a) 27 (b) 7 (c) = (d) 16 


Let S,, denote the sum of the first 7 terms ofan A.P. IfS, = 16 
and S,=—48, then S,, is equal to: [April 12, 2019 (1)] 
(a) 260 (b) -410 (c) -320 (d) -380 


If ay, dy, 5... are in A.P. such that a, +a7+a,,= 40, 
then the sum of the first 15 terms of this A.P. is: 


[April 12, 2019 (ID] 
(a) 200 ~—(b) 280 (c) 120 (d) 150 


Ifa,, ay, a3,.....a, areinA.P. anda, ta,t+a,+....+a,6= 114, 
then a, tag+a,,+a,isequalto: [April 10, 2019 (D] 


(a) 98 (b) 76 (c) 38 (d) 64 
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16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 
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Sequences and Series M-91 


Let the sum of the first n terms of a non-constant A.P., 


n(n-—7) 
2 


A, where A isa 


constant. If d is the common difference of this A.P., then 
the ordered pair (d, a5) isequalto: [April 09,2019 (D] 
(a) (50,50+46A) (b) (50,50+45A) 
(c) (A,50+45A) (d) (A, 50+46A) 


10 
Let Ps f(a +k) =16(2!° -1), where the function f satisfies 

k=1 
f(x + y) = f(x) fy) for all natural numbers x, y and f(a) =2. 
Then the natural number ‘a’ is: 

[ April 09, 2019 (D] 

(a) 2 (b) 16 (c) 4 (d) 3 
If the sum and product of the first three terms in an A.P. 
are 33 and 1155, respectively, then a value of its 11 term 


is: [April 09, 2019 ID] 
(a) —35 (b) 25 (c) —36 (d) —25 

The sum of all natural numbers ‘n’ such that 100 <n <200 
and H.C.F. (91,n)>1 is: [April 08, 2019 (D] 
(a) 3203 =(b) 3303 (c) 3221 (d) 3121 


If"C4, "C, and "C, arein A.P., then ncan be : 

[Jan. 12, 2019 (ID] 
(a) 9 (b) 14 (c) Ul (d) 12 
If 19th term ofa non-zero A.P. is zero, then its (49th term) : 
(29th term) is : [Jan. 11, 2019 ID] 
(a) 4:1 (b) 1:3 (c) 3:1 (d) 2:1 
The sum of all two digit positive numbers which when 
divided by 7 yield 2 or 5 as remainder is: 

[Jan. 10, 2019 (D] 


(a) 1256 (b) 1465 = (©):1365~—(d):«1356 
30 
Let a), a5, ..... » 439 be an A-P., S= Dia, and 


Ifa, = 27 and S— 2T =75, then aj, is equal to: 
[Jan. 09, 2019 (D] 


(a) 52 (b) 57 (c) 47 (d) 42 
1 11 : 

Let —,—,—,....5 (x, #0 fori=1,2,...., 2) bein A-P. 
x XQ 3 


such that x, = 4 and x,, = 20. If n is the least positive 


integer for which x, > 50, then > (+) is equal to. 


i=1\% 
[Online April 16, 2018] 


(a + 


@3 OW © - : 


24, 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


Ifx, , Xp, -.-.5%,, and =. ee are two A.P's such that 
hh h 
Xz = hy =8 and xg=h, =20, then x5. h,, equals. 
[Online April 15, 2018] 
(c) 3200 (d) 1600 


nN 


(a) 2560 =(b) 2650 
Let aj,27,43,...,a49 be in A.P. such that 


12 
YD age = 416 and ag +443 = 66. If 
k=0 


ay +a5 ic Opy = 140m, then m is equal to: 


(a) 68 (b) 34 (c) 33 (d) 6 

For any three positive real numbers a, b and c, 

9(25a2 + b*) + 25(c2—3ac) = 15b(3a +c). Then : 
[2017] 


[2018] 


(a) a,b and carein GP. 

(b) b,c and aarein GP. 

(c) b,c and aarein A.P. 

(d) a,b and carein A.P. 

If three positive numbers a, b and c are in A.P. such that 

abc = 8, then the minimum possible value of b is : 
[Online April 9, 2017] 


(a) 2 os Of @4 


Let a), a5, a3, ...., a,, bein A.P. Ifa, +a, +a), +a,5= 72, 
then the sum of its first 17 terms is equal to: 

[Online April 10, 2016] 
(a) 306 (b) 204 (c) 153 (d) 612 
Let cand B be the roots of equation px? + qx + r=0, p #0. 


1 1 
Ifp, q,rarein A.P and — + B =4, then the value of | a— | 


a 
is: [2014] 
oH» oH oi 
9 9 9 9 

The sum of the first 20 terms common between the series 3 
+T7+11L 4154000000. and1+6+11+16+...... , 18 

[Online April 11, 2014] 
(a) 4000 (b) 4020 = (c) 4200 ~— (d): 4220 


Given an A.P. whose terms are all positive integers. The 
sum of its first nine terms is greater than 200 and less than 
220. If the second term in it is 12, then its 4" term is: 
[Online April 9, 2014] 

(a) 8 (b) 16 (c) 20 (d) 24 
Ifa), A, 43,.... 4,5... arein A.P. such that a,—a7+ a,y=m, 
then the sum of first 13 terms of this A.P., is : 

[Online April 23, 2013] 
(c) 13m (d) 15m 


(a) 10m (b) 12m 


33. 


34. 


35. 


36. 


37. 


38. 


39. 


40. 
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Given sum of the first 7 terms ofan A.P. is 2n + 3n2. Another 
A.P. is formed with the same first term and double of the 
common difference, the sum of 7 terms of the new A.P. is : 

[Online April 22, 2013] 
(a) n+4n2 (b) 6n2—n (c) n2+4n (d) 3n+2n? 
Let a1, dy, 43,... be an A.P, such that 


a +a, +..+a 3 


P P_. a. 
a >P #4 ,.Then — is equal to: 
Ata, +A3t+..4d, @ a5, q 
[Online April 9, 2013] 
41 b 31 11 4 121 
OT Op OF © i861 


If 100 times the 100" term ofan AP with non zero common 
difference equals the 50 times its 50" term, then the 150 


term of this AP is : [2012] 
(a) —150 (b) 150 times its 50 term 
(c) 150 (d) Zero 


If the A.M. between p" and g' terms of an A.P. is equal 
to the A.M. between “4 and s‘ terms of the same A.P., 
then p + g is equal to [Online May 26, 2012] 


(a) r+s—1(b) r+s—2 (©) rt+st+1 (dd) rts 
Suppose 6 and (#0) are such that sec (6 + ), sec 8 and 


sec (8—) are in A.P. If cos 8=k cos (2) for some k, then 


k is equal to [Online May 19, 2012] 
1 
(a) +2 (b) +1 (c) “iG (d) +2 


100 
Let a, be the n'* term of an A.P. If }\ a), =aand 
r=] 


100 
Yea =f, then the common difference of the A.P. is 
r=l 

[2011] 

a-B a—B 

@o-6 ® > © B-a @ > 
Aman saves = 200 in each of the first three months of his 
service. In each of the subsequent months his saving 


increases by %40 more than the saving of immediately 
previous month. His total saving from the start of service 
will be & 11040 after [2011] 
(a) 19months (b) 20 months 

(c) 21 months (d) 18 months 

A person is to count 4500 currency notes. Let a, denote 
the number of notes he counts in the n® minute. If ay =a 
=... =Ay9 = 150 and ay, a; ,,... are in an AP with common 


difference —2, then the time taken by him to count all notes 
is [2010] 


(b) 125 minutes 
(d) 24 minutes 


(a) 34 minutes 
(c) 135 minutes 


41. Let a, ao, 3.0.0.0... be terms on A.P. If 
Fy F vesseeseens 2 
“1% “p Z , p#q, then “© equals 
A +7 Feeeeeeeees + Mg q ay} 
[2006] 
41 7 2 11 
a) — b) — c= d) — 
(a) ri (b) 5 (c) 7 (d) ‘7 
42. Ifthe coefficients of rth, (7+ 1)th, and (7+ 2)th terms in the 
the binomial expansion of (1+ y)” are in A.P., then mand 
r satisfy the equation [2005] 
(a) m? —m(4r-1)+4r? -2=0 
(b) m2 —m(4r+1)+4r? +2=0 
(c) m? —m(4r+1)+4r? -2=0 
(d) m? —m(4r-1)+4r? +2=0 
43. Let T, be the rth term of an A.P. whose first term is a and 
common difference is d. If for some positive integers 
1 1 
m,n,m#n,T, =— and T, =—, then a—d equals 
m 
[2004] 
2 b) 1 d) 0 
@) —+— () O-— @ 
44. If], log, (3 1+), log, (4.3*— 1) are in A.P. then x equals 
[2002] 
(a) log, 4 (b) 1—log,4 
(c) 1—log,3 (d) log, 3 
“TOPIC 2| Geometric Progression EP 
a 4 
45. Iff(x+y)=f() f(y) and py f(x) =2,x,y EN, whereN is 
x=1 
I... 
the set of all natural numbers, then the value of is: 
[Sep. 06, 2020 (D] 
2 6 1 1 4 4 
™@>s O85 ©, ©; 
46. Leta, b,c, dand p be any non zero distinct real numbers 


such that (a? + b? + c?)p?—2 (ab + be + cd)p + (b? +c? 4 
d?) =0. Then: [Sep. 06, 2020 (| 


(a) a,c,parein A.P. (b) a,c, parein GP. 
(c) a,b,c, darein GP. (d) a, b,c, dare in A.P. 
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Suppose that a function f: ROR satisfies f(x +) =/a)f) 


n 
for all x, ye Rand f(a) =3. If Yf@ =363, then n is 
i=l 


equal to [NA Sep. 06, 2020 (ID] 
1f210+ 29.31 + 28.324 |... +2x39+310=S§_ 211 then Sis 
equal to: [Sep. 05, 2020 (D] 
(a) 3ll_912 (b) 311 

zl i a 
(c) a (d) 2:3 


Ifthe sum ofthe second, third and fourth terms ofa positive 
term GP. is 3 and the sum of its sixth, seventh and eighth 
terms is 243, then the sum of the first 50 terms of this G.P. is: 

[Sep. 05, 2020 (ID] 


1 


49 50 
(a) 6° -1) (b) va -) 
2 450 __ 1 450 _ 
(c) ris 1) (d) B 3" -) 


Let a and B be the roots of x7 —3x+ p =0 and yand 6be 


the roots of x7 —6x+ q=0. Ifa, B, y, 6 form a geometric 
progression. Then ratio (2g + p) : (2qg—p) is: 

[Sep. 04, 2020 (D] 
(a) 3:1 (d) 33:31 


(b) 9:7 (c) 5:3 


The value of (0.16) log s( $454 


1 : 
Pea «| 1s 


equal to . [NA Sep. 03, 2020 (D] 
The sum of the first three terms of a GP. is S and their 
product is 27. Then all such Slicin: [Sep. 02, 2020 (D] 


(a) (0, -9] U[3, ©) — (b) [-3, ©) 
(c) (20, -3] U[9, 0) (d)_ (2, 9] 


If|x|<1,|y|<1 and x # y, then the sum to infinity of the 


following series [Sep. 02, 2020 (D] 
(x+y) +(x? +xp+y")4 (x tx? ytay? ty?) 4... is: 
@ 6) = 

(1+ x)(1+y) (i+x)0+y) 

x+y—xy 4) ty tay 
ia © Ta0-») 


Let S be the sum of the first 9 terms of the series : 


{x-+ ka} + {x7 +(k + 2)a} + 0° +(k +4)a} 


+{xt +(k+6)a}+.. where a¥0 and xl. If 


55. 


56. 


57. 


58. 


59. 


60. 


61. 


62. 


yO xy 45a(x-1) 


S= , then & is equal to: 
x-1 
[Sep. 02, 2020 (ID] 
(a) -5 (b) 1 (c) -3 (d) 3 


111 1 
The product 94 416 848 16128. to o 18 equal to: 
[Jan. 9, 2020 (1] 
1 t 
(a) 22. (b) 24 (c) | (d) 2 
Let a,, be the n‘* term of a GP. of positive terms. 


100 100 200 
If }'ay,4;=200 and >'a,, =100, then >'a, is equal 
n=l n=l n=l 
to: [Jan. 9, 2020 (ID)] 
(a) 300 = (b)_-225 (c) 175 (d) 150 


= n . n us 
If x=)" tan2"@ and y= >) cos”” 8, for OS 
n=0 n=0 


then : [Jan. 9, 2020 (ID] 

(a) xt+y)=1 (b) yl-x)=1 

(c) yp +x)=1 (d) x(l-y)=1 

The greatest positive integer k, for which 49‘ + 1 is a 

factor of the sum 49!25 + 491244. +492+49+L is: 
[Jan. 7, 2020 (1)] 

(a) 32 (b) 63 (c) 60 (d) 65 


Let a), a, 43, ... beaG. P. such that a, <0, a, + a,=4 and 


9 
a,+a,=16.If x a;= 4A, then A is equal to: 
i=l 
[Jan. 7, 2020 (ID] 
511 
(a) +513. (b) -171 (c) 171 (d) 3 
The coefficient of x’ in the expression 
(1 +x)!0+ x(t x)? +21 +x)8 +... +x! is: 
[Jan. 7, 2020 (ID] 
(a) 210 (b) 330 (c) 120 (d) 420 
If a, B and y are three consecutive terms of a non- 
constant G.P. such that the equations ax? + 2Bx + y=0 
and x2 + x — 1 =0 havea common root, then a (B+) is 
equal to: [April 12, 2019 ID] 
(a) 0 (b) of (c) ay (d) By 


Let a, band c be in GP. with common ratio r, where a #0 


1 
andQ< rs >: If3a, 7b and 15c are the first three terms of 


an A.P,, then the 4" term of this A.P. is: 
[April 10, 2019 (ID] 


2 7 
(a) 37 = (b) 5a () 34 (d) a 


Mathematics 


63. 


64. 


65. 


66. 


67. 


68. 


69. 
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Ifthree distinct numbers a, b, c are in GP. and the equations 
ax? + 2bx + c= 0 and dx? + 2ex + f= 0 have a common root, 
then which one of the following statements is correct? 


[April 08, 2019 (ID] 
2 oS ek Ou in A.P. 
(a) ab en AR. (b) d, e, fare in A.P. 
d,e,fare in GP a = 22 nee 
(c) d,e,farein GP. (d) abe em P, 


The product of three consecutive terms ofa G.P. is 512. If 
4 is added to each of the first and the second of these 
terms, the three terms now form an A.P. Then the sum of 
the original three terms of the given G.P. is: 

[Jan. 12, 2019 (D] 
(a) 36 (b) 32 (c) 24 (d) 28 
Let a and B be the roots of the quadratic equation 
x? sin® —x (sin cos@ + 1) + cos0 = 0 (0 < 6 < 45°), and 


— n (-1)" 
a<f. Then >| a" + B is equal to: 
n= 


[Jan. 11, 2019 (ID] 


1 1 1 1 
- + 
(a) l-cos@ 1+sin0 ” l+cos@ 1l-sin@ 
1 Z 1 4 1 ol 
2) l-cos@ 1+sin0 @ l+cos@ 1-sin@ 


a3 a9 
== 95 2 Is : 
Let a), a5, ..., 49 bea G.P. If a, > then fie equals 


[Jan. 11, 2019 (D] 

(a) 54 (b) 45°) © 5 (d) 2657) 
Thesum of an infinite geometric series with positive terms 

27 

is 3 and the sum of the cubes of its terms is 19" Then the 
common ratio of this series is : [Jan. 11,2019 ()] 
re 2 gd 
@> OF OF @5 


LetS,=1l+q+q?+....+q"and 


qtl qtl qt+l p 

T, =14 Pia 
2 2 2 

where q isa real number and q # 1. If 
HO ES yy ok OG oa Sioa GT age then Gs 
equal to: [Jan. 11, 2019 dD] 
(a) 299 — (b)- 202 (c) 200 (d) 2100 
Leta, b and c be the 7", 11 and 13" terms respectively 
of a non-constant A.P. If these are also the three 


70. 


71. 


72. 


73. 


74. 


75. 


76. 


77. 


: a. 
consecutive terms of a GP., then — is equal to: 
c 


[Jan. 09, 2019 (ID] 
1 7 
(a) 2 (b) . (c) 3 (d) 4 
Ifa, b and c be three distinct real numbers in GP. and 
a+b+c=nxb, then x cannot be: [Jan. 09, 2019 (1D] 
(a) —2 (b) -3 (c) 4 (d) 2 
If bis the first term of an infinite G. P whose sum is five, 


then b lies in the interval. [Online April 15, 2018] 
(a) (-2»,-10) (b) (10, 00) 
(c) (0,10) (d) (— 10,0) 


2 3 n 
Let A, = 3] (5 (5) + ( y(3) and 
4) \4 4 4 


B,,=1-A,,. Then, the least odd natural number p, so that 
B,,> A, for all n = pis [Online April 15, 2018] 
(a) 5 (b) 7 (c) 11 (d) 9 

Ifa, b, c are in A.P. and a2, b?, c? are in GP. such that 


Ww 


3 : 
a<b<candatbh+c= 7 eae 


[Online April 15, 2018] 
1 1 1 1 
ie b) —-—— 
oy 3/2 Oa 4/2 
1 1 1 1 
©) 4 2 @ 4 22 


Ifthe 24, 5th and 9h terms ofa non-constant A.P. are in 
G.P., then the common ratio of this G.P. is: [2016] 


7 8 4 
@l M7 OF Wy 


Let z= 1 + ai be acomplex number, a > 0, such that zis 
areal number. Then thesum 1+z+z?+....+z!! is equal to: 
(Online April 10, 2016) 


(a) 1365.3: (b) 1365.3: 
(c) -1250V3i (d) 1250./3i 


Ifm isthe A.M. of two distinct real numbers / and n(/, n > 
1) and G,, G, and G, are three geometric means between / 


[2015] 
(a) 4/mn2 (b) 4?m2n? (c) 42 mn (d) 4/m?n 
The sum of the 3" and the 4" terms of a GP. is 60 and 
the product of its first three terms is 1000. Ifthe first term 
of this GP. is positive, then its 7 term is : 

[Online April 11, 2015] 


(c) 2430 = (d)- 320 


andn, then Gj +2G5 + G3 equals. 


(a) 7290 (b) 640 
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Three positive numbers form an increasing G P. If the middle 
term in this GP. is doubled, the new numbers are in A.P. 
then the common ratio of the GP. is: [2014] 


(a) 2-13 (b) 2+ v3 
(©) 243 (d) 3+V2 


The least positive integer n such that 


2. 2 2 iy 

3 32 ~" 3n-l “100° 
(a) 4 (b) 5 (c) 6 (d) 7 
In a geometric progression, if the ratio of the sum of first 5 
terms to the sum of their reciprocals is 49, and the sum of 
the first and the third term is 35. Then the first term of this 
geometric progression is: [Online April 11, 2014] 
(a) 7 (b) 21 (c) 28 (d) 42 
The coefficient of x°° in the binomial expansion of 
(i x)? Sad + xp? + AC + ayr* + , 
areas [Online April 11, 2014] 


is: [Online April 12, 2014] 


(1000)! 
(@) (50)!(950)! 


(1000)! 
© Gas(osii 


(1001)! 


(1001)! 
() (51)1(950)! 


(A) (50)1(951)! 


Given a sequence of 4 numbers, first three of which are in 
GP. and the last three are in A.P. with common difference 
six. If first and last terms of this sequence are equal, then 
the last term is: [Online April 25, 2013] 
(a) 16 (b) 8 (c) 4 (d) 2 

Ifa, b, c, dand p are distinct real numbers such that 
(a2 + b? +c?) p?—2p (ab + be + cd) + (b2 + c2 + d*) <0, 
then 


[Online May 12, 2012] 
(a) a,b,c,dareinA.P. (b) ab=cd 
(c) ac=bd (d) a,b,c, dareinG.P. 
The difference between the fourth term and the first term 
of a Geometrical Progresssion is 52. If the sum of its first 
three terms is 26, then the sum of the first six terms of the 
progression is [Online May 7, 2012] 
(a) 63 (b) 189 (c) 728 (d) 364 
The first two terms of a geometric progression add up to 
12. the sum of the third and the fourth terms is 48. If the 
terms of the geometric progression are alternately positive 
and negative, then the first term is [2008] 
(a) -4 (b) —12 (c) 12 (d) 4 
In a geometric progression consisting of positive terms, 
each term equals the sum of the next two terms. Then the 
common ratio of its progression is equals [2007] 


87. 


88. 


89. 


90. 


91. 


92. 


93. 


@) V5 6) 5 (5-1) 


() 5(1-¥5) (@) 35 


10 
The value of 5° [sin 2A, icos 2kr) is [2006] 


a 11 
(a) i (b) 1 (c) -1 (d) -i 


If the expansion in powers of x of the function 
1 


IS ay +ajxt ax? + ax? wad then a, is 


(1—ax)(1—bx) 
[2006] 

=q" _ pn 

(a) b” -a (b) 2 b 
b-a b-a 
git! —pil prt! _ ntl 

(c) ——____ (d) 

b-a b-a 


Let two numbers have arithmetic mean 9 and geometric 
mean 4. Then these numbers are the roots of the quadratic 
equation [2004] 


(a) x2-18x-16=0  (b) x?-18x+16=0 


(c) x7 +18x-16=0 (d) x2418x+16=0 

Sum of infinite number of terms of GP is 20 and sum of their 

square is 100. The common ratio of GP is [2002] 

(a) 5 (b) 3/5 (c) 8/5 (d) 1/5 

Fifth term of a GP is 2, then the product ofits 9 terms is 
[2002] 

(a) 256 

(c) 1024 


(b) 512 
(d) none of these 


The sum ofall values of 0 € (0. 4 satisfying 


3 
sin220 + cos* 20 = 7 is: [Jan. 10, 2019 (D] 


Harmonic Progression, Relation 
Between A. M., G. M. and H.M. of 
two Positive Numbers 


If m arithmetic means (A.Ms) and three geometric means 

(GMs) are inserted between 3 and 243 such that 4! A.M. 

is equal to 2"4G.M., then m is equal to ; 
[Sep. 03, 2020 (ID] 
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95. 
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98. 


99. 


100. 
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Ifthe arithmetic mean of two numbers a and b, a> b> 0, is 


at+b 
five times their geometric mean, then 


a6 is equal to: 
[Online April 8, 2017] 
6 3/2 73 5/6 
Bas h) ab ioe ‘dy 2S 
(a) 5 (b) 4 (c) D (d) D 


IfA>0, B>0andA+B= 5 , then the minimum value of 


tanA + tanB is: [Online April 10, 2016] 
(a) ¥3- 2 (6) 4-23 

2 
OF @ 2-8 


Let x, y, z be positive real numbers such that x + y+ z= 12 
and xy4z> = (0.1) (600). Then x3 + y? +z? is equal to: 


[Online April 9, 2016] 
(a) 342 ~—(b)- 216 (c) 258 (d) 270 


Let G be the geometric mean of two positive numbers a 


1 1 1 
and b, and M be the arithmetic mean of and j If M iG 


is 4:5, then a: bcan be: [Online April 12, 2014] 
(a) 1:4 (b) 1:2 (c) 2:3 (d) 3:4 

Thay, dy, ceseseees , a, are in H.P., then the expression 

Ay Ay + Aly F vesesseees +a,,_4, is equal to [2006] 


(b) (n—I)(q —a,) 
(d) (n—lNaya, 


(a) nay — ay) 


(0) naa, 


00 oe) fo} 
Ifx= bg ya > 2" z= ye where a, b, c are in 


n=0 n=0 n=0 
A.Pand |a|<1,|5|<1,|/c|<1thenx,y,zarein [2005] 
(a) GP. 
(b) A.P. 
(c) Arithmetic - Geometric Progression 
(d) HP. 


If the sum of the roots of the quadratic equation 


ax’ +bx+c=0 is equal to the sum of the squares of 


: : ab c ; 
their reciprocals, then Sah are in [2003] 
ca 


(a) Arithmetic - Geometric Progression 
(b) Arithmetic Progression 
(c) Geometric Progression 
(d) Harmonic Progression. 


101. 


102. 


103. 


104. 


105. 


106. 


107. 


108. 


FW ; Arithmetic-Geometric Sequence coy | 
, TO PIC | (A.G.S.), Some Special Sequences 


If1+(1—22-1)+(1—42-3)+(1-6?-5)4....... +(1—202- 

19) =a—2208, then an ordered pair (a, 8) is equal to: 
[Sep. 04, 2020 (1)] 

(a) (10,97) (b) (11,103) 

(c) (10, 103) (d) (11,97) 


Let f(:R—R_ be a function which satisfies 
f(xt+y)=f@)+ f(y), Vx, y eR. If f (a) = 2 and 


(n-1) 
g(n) = DS f(k), n€N, then the value of n, for which 
k=l 


g(n) = 20, is: [Sep. 02, 2020 ID] 
(a) 5 (b) 20 (c) 4 (d) 9 
The sum, ed) is equal to 


4 


n=l 
[Jan. 8, 2020 (ID] 
20 
The sum }'(14+2+3+...4+4) is 
k=l 
[Jan. 8, 2020 (1] 
If the sum of the first 40 terms of the series, 3 +4+8+9 
+13+14+18+19+... is (102)m, then m is equal to: 
[Jan. 7, 2020 (ID] 
(a) 20 (b) 25 (c) 5 (d) 10 
For x € R, let [x] denote the greatest integer < x, then the 


sum of the series 
1 aa 
3 100)” 


es 


[April 12, 2019 (D] 
(a) -153 (b) —133 (c) —131 (d) —135 
3xP 5x3 4+23) 7x2 +23 +33) 
The sum o 492 °° pata eases 
upto 10 term, is: [April 10, 2019 ()] 
(a) 680 (b) 600 (c) 660 (d) 620 
353 73,5323 
Tha sith 14 : a aa beacs ane 
1+2 14+2+3 


ParPaee 415? 1 


are eer Pi ladle is equal to: 
[April 10, 2019 (ID] 
(a) 20 (b) 140 (©) :1860 ~— d) «60 
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109. The sum of the series 1 +2 3+3*5+4x7+..... upto 
11" term is: [April 09, 2019 ID] 
(a) 915 (b) 946 (c) 945 (d) 916 


110. 


111. 


112. 


113. 


114. 


115. 


116. 


Some identical balls are arranged in rows to form an 
equilateral triangle. The first row consists of one ball, the 
second row consists of two balls and so on. If 99 more 
identical balls are added to the total number of balls used 
in forming the equilateral triangle, then all these balls can 
be arranged in a square whose each side contains exactly 
2 balls less than the number of balls each side of the triangle 
contains. Then the number of balls used to form the 


equilateral triangle is: [April 09, 2019 dD] 
(a) 157 2) 262 (c) 225 (d) 190 
1 
The sum ee 3 is equal to : [April 08, 2019 ID] 
k=l 
3 11 11 21 
(a) 2 37 (b) 1 720 (c) 2 79 (d) 2 720 
142434...+k 
Let S, = 5 
ifs +5 5? => 4. Then A is equal to 
1 tS tee + nar i e s equi 
[Jan. 12, 2019 (D] 
(a) 283 (b) 301 (c) 303 (d) 156 


Ifthe sum of the first 15 terms of the series 


3 3 3 3 
z + es + 2! Es) 4 32 + 
4 2 4 4 
225 k then k is equal to: 


(a) 108 = (b)-:27 (c) 4 
The sum of the following series 


is equal to 


[Jan. 12, 2019 (ID] 
(d) 9 
[Jan. 09, 2019 (ID] 


rs 9(7 +274+3°)  12(17+274+37+4’) 


14 + 
7 9 
2 2 2 
md — = dan up to 15 terms, is: 
(a) 7520 (b) 7510 (c) 7830 (d) 7820 
The sum of the first 20 terms of the series 
fap ee is? [Online April 16, 2018] 
2 4 8 16 
1 1 
(a) 28 a (b) Saas) 
1 1 
(c) eo (d) oe 19 


Let A be the sum of the first 20 terms and B be the sum of 
the first 40 terms of the series 


117. 


118. 


119. 


120. 


121. 


122. 


123. If 


M-97 


Pooo 45 404-35 oe es 

If B—2A =100A, then A is equal to: [2018] 

(a) 248 = (b) 464 (c) 496 (d) 232 

Leta, b,c € R. If f(x) =ax?+ bx + cis such thatat+ b+c=3 
10 

and f(x+y)= flx)+ fly) +xy, vx,y € R, then >" f( 
n=1 

to: [2017] 

(a) 255  (b) 330 (c) 165 (d) 190 


n) isequal 


vette 
Ci T + 
gh “18 ga? 4p 49 43? 


a , If100S,, =n, then n is equal to : 


[Online April 9, 2017] 
(a) 199 (b) 99 (c) 200 (d) 19 
Ifthe sum of the first n terms of the series 
V3 +V75 +/243 + J507 +...... iS 435.3 » thenn equals: 
[Online April 8, 2017] 
(a) 18 (b) 15 (c) B (d) 29 
If the sum of the first ten terms of the series 


2 2 2 2 
re ! 22 + 31 +474 42 ere ‘ a UE as 
5 5 5 5 5 
then m is equal to: [2016] 


(a) 100 (b) 99 (c) 102 (d) 101 
For x €R,x 4-1, if (14 x)2016 +x (14 x)2015 + x2 


2016 


i : 
2016 > ajX , then a,, is equal to: 
i=0 


(1+x)20l44 4 


[Online April 9, 2016] 


2016! 
(0) 171 19991 


2017! 


@ T0001 


2016! 4 2017! 
16! @) 2000! 
The sum of first 9 terms of the series. 


(c) 
[2015] 
a 1 4+2°+3° 
1 143 14345 
(a) 142 = (b)_:192 


(c) 71 (d) 9% 


5 


k 
then k i lt 
X n(n+ va +2)(n+ ai 3 > then Kk is equal to 


[Online April 11, 2015] 


1 
@) & (b) i O 36 © 7 


124. 


125. 


126. 


127. 


128. 


129. 


130. 


131. 


132. 
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30 
The value of }* (r+2)(r—3) is equal to: 
t=16 
[Online April 10, 2015] 
(a) 7770 (b) 7785 ~— (c):- 7775 _~—s(d):«C780 


1f(10)” +2(11)'(108)+3(11)"(10)’ +... 


+10(11)” =(10)’, then kis equal to: [2014] 
100 ~~ (b)_:110 ae dy 
() (b) Oa; Oi 


The number of terms in an A.P. is even; the sum of the odd 
terms in it is 24 and that the even terms is 30. Ifthe last term 


exceeds the first term by 105 , then the number of terms in 
the A.P. is: [Online April 19, 2014] 
(a) 4 (b) 8 (c) 12 (d) 16 
Ifthe sum 
3 5 7 af i 
F eseeee + up to 20 terms is equa 
22492 2492432 oe = 
k 
to a1 then k is equal to: [Online April 9, 2014] 
(a) 120 (b) 180 (c) 240 (d) 60 
The sum of first 20 terms ofthe sequence 0.7, 0.77, 0.777......5 
is [2013] 


(a) Za79-10") (b) 709-10") 


(c) a(179 +107) (d) 3 (99+10) 

The valteat PF 9°95 si cesamiciesseen +257 is: 
[Online April 25, 2013] 

(a) 2925 (b) 1469 = (©) :1728 — d)_1456 


The sum of the series : 
(b)? + 2(d)? + 3(6)2+ ... upto 10 terms is : 


[Online April 23, 2013] 
(a) 11300 (b) 11200 (c) 12100 =(d) 12300 
3 5 7 
The sum + - +... upto 11-terms 
ea ge oe 
is: [Online April 22, 2013] 
ee Wy 60 
®s OF OF OF 
The sum of the series : [Online April 9, 2013] 
1 1 : 
Se upto 10 terms, is : 


+—+ 
142 14243 


133. 


134. 


135. 


136. 


137. 


138. 


18 22 20 16 
a) — b) — c) — d) = 
(a) a (b) e arr QM > 
Statement-1: The sum of the series 1 + (1 + 2 + 4) + 
(4+6+9)+(9+12+16)+....+(361 +380 +400) is 8000. 


n 
Statement-2: 2 («° -(k -1)°) = n°, for any natural 
k=1 

number 7. 

(a) Statement-1 is false, Statement-2 is true. 

(b) Statement-1 is true, statement-2 is true; statement-2 is 
acorrect explanation for Statement-1. 

(c) Statement-1 is true, statement-2 is true; statement-2 is 
not a correct explanation for Statement-1. 

(d) Statement-1 is true, statement-2 is false. 

Ifthe sum of the series 12 + 2.22 +32+2.42+524+...2.62 +4... 


[2012] 


2 
upto n terms, when n is even, is _ , then the sum 
of the series, when n is odd, is [Online May 26, 2012] 
2 
-1 
(a) (+1) (b) man) 
2 
n (n+l 
(c) what) (d) n*(n—1) 
: 4 10 28 : 
The sum of the series 1+—+—+—+... upto 7 terms is 
3 9 27 
[Online May 19, 2012] 
7 1 2 5 7 1 
—n+—— Ey 
(a) 6 Le 6 3.271 (b) 3 n 6 + ro 
” 1 1 1 1 
n+a— aL 
(c) 2 2.3" (d) 3 3.Qn-l 
The sum of the series 
1 i 1 1 1 1 
1¢V2 42443 w34/4 ~~ 
upto 15 terms is [Online May 12, 2012] 
(a) 1 (b) 2 (c) 3 (d) 4 
The sum of the series 
12+2.22+ 3242.42 +524+2.62+4....+2(2m)? is 
[Online May 7, 2012] 


(a) m(2m+1)? (b) m2(m+2) 
(c) m22m+1) (d) m(m+2)2 
The sum to infinite term of the series 


eh eg Te a [2009] 
3 3 SS 
(a) 3 (b) 4 (c) 6 (d) 2 
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139. Thesum iis = upto infinity is n(n+l) | n (n+l) 
.  3l 4roc" (a) 5 (b) ro geo 
[2007] 
2 
1 1 2 =| n(n+1) 3n(n +1) 
@ + OF OFF We @ : 
140. The sum of the series e i 
r t 
S, = ty = a 
ee as ants poy “et da a Lag, a ee a 
4.2! 16.4! 64.6! 
[2004] 
e-l e+l e-l e+l 
@ =~ ®™» — © (d) cae Ba 
ve Je ae awe @) =— © 52-1 @n-1 @ 5" 
141d 144. The sum of the series [2003] 
141. The sum of series —+—+—t+..... is [2004] 
2! 4! 6! 1 1 1 
122334 Saws aepioe sini up to oo is equal to 
(* -2) (e-1)° nein: 
@ <<" ) “S ; 
‘: (a) be.( +) (b) 2log, 2 
2 2 
e -l e-l 
(c) : z u (d) a (c) log, 2-1 (d) log, 2 
393433434 403 = 
142. The sum of the first n terms of the series 145, 1°—2°+3°—4°+...+9 [2002] 
are ioe (a) 25  (b) 425. (c) 475 (d) -475 
1? 42.27 437 +2.47 +57 +2.67 +... 146. The value of 2!/4, 418, 816 opis [2002] 
(a) 1 (b) 2 (c) 3/2 (d) 4 


2 
. n(nt+l : : : 
is mer aie nis even. When n is odd the sum is 


[2004] 
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_ Hints & Solutions 


1. (ce) Letcommon difference of series 4. () Given that a,=1landa,=300and d €Z 
Ay, Ay, Azy...0.54, bed. "300 =14+(n—-ld 
“! day = a, +39d = -159 (i) on ics 
and dy) = a, + 99d = -399 __...(ii) c= (n-1) (n-1)’ 


From equations (i) and (ii), 
d=—4anda,=—3 


-- dis an integer 


Since, the common difference of b,, b,, ...... , bis 2 more ata 
than common difference of a), a, ......, 4,» =>n=14 or24 (15 <n < 50) 
. Common difference of b,, b,, by, ..... 18 (—2). 45 og end =18 
bing =a 

wee Ay) = 1419 x13 = 248 
=> b, + 99(-2) = (-3) + 69(-4) 

20 
=> b, =198-279 > b, =-81 sae | neem 
2. (a) Given that 3°9"761 14, 34-78" are in AP. 5. (a) Given a=3 and S,,=S,.—S,, 

So, 32sin2a-1 , 34-2sin2a _ 49 => 2855 = S4o 

a) ae i ox 6eag ia 164404) 
= 3 7 32sin 20 ~ 2 2 


Let 32sin 20 =¥ > 25[6 oe 24d] = 20[6+ 39d] 


=> §(2+8d) = 4(2+13d) 


81 
aaa 
x => 10+40d =8+52d 
=> x? -847+243=0>5%x=81,x=3 1 
>d=— 
When x = 81 = sin2o = 2 (Not possible) 6 
3 1 4 
= = 6 ) S, =204+19=+19—+18—+.... 
When x 3>a 12 n 5 5 5 
a=3 =1, d=14-1=13 VS, = 488 
=a+5d =1+65=66. 
ae se = 2] 2( 0) vf 2) 
3. (a) S=log, x* +log, x° +log, x*+...20 terms 
“> 5 = 460 


488 = 5 (101 -n)> n’ -101n +2440 =0 


=>n=6lor40 


=> log (24344 saudi 21) = 460 
: For n=40 > T, >0 


=> (24+3+44.....4+21)log, x = 460 
Forn=61 >T, <0 


=> 70 (> 4 21) log, x = 460 ‘ae ‘5 
2 n'term= To, = 5 (61 of = 4 
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Sequences and Series M-101 
7. (@) Letcommon difference be d. 11. @) Let 5 terms of A.P. be 
7 a—2d,a—d,a,at+d,at2d. 
8), =0 es le Sum=25 => 5a=25 => a=5 


Product = 2520 
(5 —2d) (5 —d) 5(5 + d) (5 + 2d) = 2520 


a 
>a, +5d=0 Sao (i) => (25-—4d’)(25—d’*)=504 
=> 625-100d*—25d*+4d*=504 
Now, S =a, +a; +5 +...+43 => 4d*-125d?+625—504=0 
=> 4d*—-125d?+121=0 
=a, +(a,+2d)+(a,+4d)+....4+ (a +22d) => dAd‘—121d2—4d2+121=0 
=> (d*-1)(4d?-121)=0 
= 124,420 7 
>d l,d 5 
19) a, 11). =" - ee a 
a 1 5 (From (i)) d=+1andd=-— 5 does not give > as aterm 
11 
6 72 a, 
=12x a= a 
5 5 .. Largest term=5+2d=5+11=16 
8. (14)First common term of both the series is23 andcommon 12. (€) Given, S,=16 andS,=—48 
difference is 7 x 4 =28 => 2(2at+3d)=16>2a+3d=8 ..(1) 
Last term < 407 And 3[2a + 5d] =—48 > 2a + 5d=— 16 
> . i ie rae => 2d=-24 [using equation (i)] 
on eles = d=-12anda=22 
384 
n<—+4]1 10 
28 Si ae (44+ 9(- 12))=—320 
=> nsil47l 


13. (a) Letthe common difference of the A.P. is ‘a’. 
Given, a,+a,+a,,=40 


Hence, n= 14 


1 rae 
% @ Ty=55 -a70d (i) > a,+a,+6dta, + 15d=40 
=> 3a,+21d=40 
: i £14=— 
Pn= 19 72+ 19d (ii) => atid=| i) 


Now, sum of first 15 terms of this A.P. is, 


15 
S.s= > a, + 14d]=15 (a, +74) 


oe ee 
200° ~=200 40 
= 15} —]= ne (3 
200f 2 199] 201 1 (3) on [Using (] 
=> S500 = + = =100 
2 200 200 2 2 14. (b) ata,ta,t....+a,=114 
10. (b) If2!*+2'**, fo), 3*+3* arein A.P, then => 3(a, +a 46) =114 
gitx gl-« 3% 43-4 iis Sas 
peoy>[ = = = Now, a,+4,+4,,+ 4,,=2(a,+a,,) =2 x 38 =76 
7A A 
15. @ “Sn (so A nn x a,=50-3S 
2f (x) a2" =} “) 
: : d=a,—a, =Sny ~Sp ~Sp, > d => x2=A4 
Using AM > GM 


Now, a,,=a,+ 49 x d 
f(x) 23 =(50-3A)+49A=50+46A 


So, (d, az) =(A, 50 + 46.) 


16. 


17. 


18. 


19. 


20. 
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meas 


@) - f(x+y)=f(x). fly) 
=> Let f(x) =t* 

" f)=2 

t=2 

=> f{x) =2* 


10 
Since, + FG +k) =16(2!°-1) 
k=1 


10 


Then, oe = 162” -1) 
k=] 


10 
= 27> 2* =16(2'° -1) 
k=1 


10 
=> 2? x (2 onaa =16x(2!° -1)2.2% =16 


>a=3 

(d) Let three terms of A.P. area—d,a,a+d 

d=33> a=11 
d)=11(121-—d@)=1155 


Sum of terms is,a—dt+ata 
Product of terms is, (a—d) a(a 
=> 121-#€=105>d=+4 


ifd=4 

T,,=T, + 10d=7+ 10(4)=47 
ifd=—4 

T,, =T,+10d=15+ 10(—4) =-25 
@  91=13x7 


Then, the required numbers are either divisible by 7 or 13. 
Sum of such numbers = Sum of no. divisible by 7 + 
sum of the no. divisible by 13 — Sum of the numbers 
divisible by 91 
(105+ 112+...+196)+(104+ 117+... 
2107+ 1196—-182=3121 
(b) Since ”"C,, "C, and ”"C;, are in A.P. 


+195) —182 


2°C, = 1 aa aC, 
"Cay "Ce 
os Ge "Gs 
= 5 gues 
n-4 5 
=> 12(n—4)=30+n?-9n+20 
= n?—-21n+98=0 


(n—7)(n—14)=0 
(n—7)(n—14)=0 
n=7,n=14 
(c) Let first term and common difference of AP be a and d 


respectively, then 


21. 


22. 


23. 


t,=at(n—l)d 
tyg=at 18d=0 
a=-18d .. (i) 


tyg a+48d 


too - a+28d 


-18d+48d 30d 
~ _18d+28d 10d 


t 


4p tog ol 

(d) Two digit positive numbers which when divided by 7 
yield 2 as remainder are 12 terms i.e,16, 23, 30, ..., 93 

Two digit positive numbers which when divided by 7 yield 
5 as remainder are 13 terms i.e,12, 19, 26, ..., 96 

By using AP sum of 16, 23, ..., 93, we get 
S,=16+23+30+...+93=654 

By using AP sum of 12, 19, 26, ..., 96, we get 
S,=12+19+26+...+96=702 

, required Sum = S, + S, = 654 + 702 = 1356 


~ 30 
(a) $= .4 = [2a, + 29d] 
i=l 


a 

Since, S—27=75 
=> 30 a, + 435d—30a, —420d =75 
>d=5 
Also, a,= 27 >a, + 4d=27>a4,=7, 
Hence, a,)=a,+ 9d=7+9x5=52 

i tt 1 
(c) *. —,—,—,...,— arein A.P 

xX 3 Xn 
x, =4andx,,=20 


Let 'd' be the common difference of this A.P 


15 15 
T= > 421-1 = [2a, + 28d] 
i=l 


1 1 
”. its 21% term =—— = — + [(21-1) xd] 
X10 XY 


1 1 1 1 
d=—x 7, eee 
90 (5 i) 100 
Also x, > 50 (given). 
1 | 
- —=—+[(n-1)xd] 
n x} 
x 
a a a a 
1+(n-l)xdxx, 
xy 


.. a > 50 
1+(n-1)xdxx, 
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Sequences and Series M-103 
4 26. (c) We have 
> ; > 50 9(25a2 + b2) + 25 (c?—3ac) = 15b(3.a+c) 
1+(n-1)x (- aa x4 => 225a? + 9b2 + 25c2 —75ac =45ab + 15be 
=> (15a%+(3b)?+ (5e?—TS5ac—45ab— 15 be=0 
1 4 l 
=>1+@ n»( aa )x4<a 5 [(15a—3b)? + Bb—Se)? + e~ 15a)? ]=0 
1 3 It is possible when 15a — 3b = 0, 3b — 5 c = 0 and 
> I)< = = 
Ta (n—1) 100 5c—15a=0 


=> 15a=3b>b=Sa 
=>n-1>23 >n>24 


Therefore, n = 25. => b= Se a 
- °°" 3 
1.25 1 1 13 
> = [25 }+es px{ } Geer tbe 
mn 2 4 100)| 4 => arp=s+%-5 
24. (a) Suppose d, is the common difference of the A.P. nly Sat ya 
X,,X,,....x then 
Wee " => b,c,a areinA.P. 
1 tg %y= 5d, = 12 => d= 2 _44 27. (a) ByArithmetic Mean: 
at+c=2b 
12 Consider a=b=c=2 
>x,=x,+2d,=8+2 x r 12.8 => abc=8 
=> +b=2b 
Suppose d, is the common difference of the A.P rediancaneguie ests 
valu = 
oe ho i en 28. (a) a,t+a,+a),+a,5=72 
1 h, (a, +a,5)+(a,+a,,)=72 
- lo. 3 . 3 pe a); =2 (a+ 4);) 
> 30 8 40 00 — 
17 
4 , Si7= > [ay +ay7]= 17 * 18=306 
: + 3d, hyo = 200 
hy hy 200 29. (b) Letp,g,rarein AP 
=> x,.hy)= 12.8 x 200= 2560 > 2q=ptr (@) 
Given Bie =4 
25. Oo ees =416 = S[2a)+484]= 416 a B 
a ' a+B 
=> a,+24d=32 i) > op =4 
Now, ay +a,, = 66 => 2a, + 50d = 66 ..(Ii) 
From eq. (i) & (ii) we get; d= 1 anda, =8 We have a+ B =—q/p and aB = — 
P 
17 
Ais, ya => [8 +(@-DIP =140 m -4 
r=l = P.u4 q=-4r 
- -. (ii) 
P 
r+7)° =140m 
> 2 ) From (i), we have 
2(-4r)=ptr 
p=-9r ...(iil) 


17 
— 0? +14r+49) =140 m 


r=l Now, |a—B|=\(a+p)* —4ap 
17x18x35 17x18 
+14 + (49x17) =140 
= ( 6 ( 5 on _ Na" =4pr 
=> m=34 |p| 


30. 


31. 


32. 
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meg ay 


From (it) and (iti) 33. 


Vl6r7+36r2 213 
|-9r| 9 
(b) Given n = 20; Sj) =? 
Series (1) > 3, 7, 11, 15, 19, 23, 27, 31, 35, 39, 43, 47, 
51,55, 59... 
Series (2) > 1, 6, 11, 16, 21, 26, 31, 36, 41, 46, 51, 56, 


61, 66, 71. 34. 


The common terms between both the series are 
11,31, 51,71... 

Above series forms an Arithmetic progression (A.P). 
Therefore, first term (a) = 11 and 

common difference (d) = 20 


Now, S, = pla +(n—-Nd] 


20 
Syg= F [2x 11 + (20-1) 20] 


Sq = 10 [22 + 19 x 20] 
S59 = 10 x 402 = 4020 
* Sop = 4020 


(c) Let a be the first term and d be the common 35 


difference of given A.P. 
Second term, a+ d= 12 (A) 
Sum of first nine terms, 


9 
Sy = 5(2a+8d) = 9(a+4d) 


Given that S, is more than 200 and less than 220 
=> 200 < Sy < 220 
=> 200 < 9 (a + 4d) < 220 


= 200 <9 (a+ d+ 3d) < 220 36. 


Putting value of (a + d) from equation (i) 
200 < 9 (12 + 3d) < 220 

= 200 < 108 + 27d < 220 

= 200 — 108 < 108 + 27d — 108 < 220 — 108 
=> 92 <27d< 112 


Possible value of d is 4 37. 


27 x 4= 108 
Thus, 92 < 108 < 112 
Putting value of d in equation (i) 


a+d=12 
a=12-4=8 
4th term = a + 3d =8+3x4=20 


(c) Ifdbe the common difference, then 


f bed 
M=d,—d4,+ a,)=a,—a,+ a,+ 3d=a, 


13 13 
Sy= 2 [ay t a3]= 2 [a, + a7 t 6d | 
13 


= 5 [a7] =13a7 =13 m 


(b) Given S, =2n+ 3n? 

Now, first term =2 +3 =5 

second term = 2(2) + 3(4) = 16 

third term = 2(3) +3 (9) =33 

Now, sum given in option (b) only has the same first term 
and difference between 2nd and 1st term is double also. 


QQ an +43 sosees tay Dp 
) =f 
al a, + a3 ery + Ag qd 
ata, 8 
=> 14 => a,+(a,+d)=8a, 
QQ 1 
= d=6a, 
“re a, +5d 


a+5x6aq 1430 31 
a+20x6a, 14120 121 


(d) Let'a' is the first term and 'd' is the common difference 
ofan A.P. 

Now, According to the question 

1004 j 99 = 50a5q 

100 (a+ 99d) = 50 (a+ 49d) 

=> 2a+198d=at+49d => a+ 149d=0 

Hence, T,5,=a+ 149d=0 


@ Given: ap ov aq = a, +d 
~2 2 


=> at+(p—1)dtat(q—-l)d 


=a+(r—l)d +at+(s—ld 
=>2a+(pt+q)d—2d=2a+(rt+s)d—2d 
>(ptqd=(r+s\d>ptq=rts. 

(a) Since, sec (0 — ¢), secO and sec (8 + ¢) are in A.P., 


. 2 secO = sec (0 — ) + sec (0 + 6) 
2 _ cos(0+)+cos(0—4) 


> 5560 cos(0—$)cos (0+) 


> 2(cos” Q—sin? ) = cos 6[2cos 8cos 6] 


=> cos” (1—cos) =sin”  =1—cos* > 


> cos” 0 =1+ cos =2cos” : 
c0s0= v2.08 
) 


But given cos0 = Ss 


k=2 
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Sequences and Series M-105 


43. 


= S21 a+d)+(100-1)2d |=a. ...(i) 


and A +43 5 Tore + A) 99 =p 
=> = [2a+ (100 — 1) 2d]=B ii) 
Subtracting (ii) from (i), we get 


oh 


~ 100 44. 


(c) Letnumber of months =n 
“. 200 x 3+ (240 + 280 + 320+... +4 


(n—3)" term) = 11040 


U 


] =11040-600 


(n—3)[240 + 20n — 80] = 10440 

(n—3)(20n +160) = 10440 

(n—3)(n +8) = 522 

n° +5n—-546 =0 

(n+ 26) (n—21)=0 

n=21 

(a) Till 10‘ minute number of counted notes = 1500 
Remaining notes = 4500 — 1500 = 3000 


3000 = 5[2«148+(n-9(-2)] = n[148—n+1] 


“YUU UNY 


n> -149n +3000 =0 

=> n=125,24 

But n =125 is not possible 

.. Total time = 24 + 10= 34 minutes. 
(d) Given that 


Poa +(p 


@ Ipa+tq@-Dd] 1 


2a4+(p-l)d_ p 
2a,+(q-Dd gq 
Put p=11 andg=41 
a+5d 11 a 11 
a+20d 41 


(c) Coeficient of, (r + 1)" and (r+ 2)" terms is "C__,, 
™C_ and C.,,, resp. 


a7] 41 


Given that "C,_;, "C,, C,,, arein A.P. 


m _m m 
2 C, ~ C, r—-1 7 C41 
= m C,4 le ors - r 4 m-r 
m m is 
c. C,. m-rt+l rl 


=> m —m(4r+1)+4r? -2=0. 


-1)d] 2 45. 


46. 


1 
(d) T,,= at (m—\)d=— fl (i) 
1 : 
T,=at+(n-lYd=— (ii) 
m 
Subtracting (ii) from (i), we get 
(m—n)d ates gl ee 
nom mn 


1 
From(i) a=——~>a-d=0 
mn 
ig 1, log, (3!~ *+ 2), log, (4.3*— 1) are in A.P. 
a,b,careinA.Pthenb=atc 
=> 2 log, (3!-*+2)=1+ log, (4.3*— 1) 


P 
log , a? =—log,a 
bf q 


V 


log, (3!~* + 2) =log,3 + log, (4.3*— 1) 
=> log, (3!-*+2)=log, 3(4.3*-1)] 
3-242=3 (4.31) 

3.3% +2=123*-3, 


Put 3*=t¢ 
3 
> aoe 3 > 122-5t-3=0; 
eee eee 
3.4 


3 : 
=> 3*= q as 3* #-ve) 


3 
x=Hoe,( 3] or x = log, 3—log, 4 


=> x=1-log, 4 
(d) Let f(1)=4, then f(2)=f(1+ l=” 
FQ-fe* DAP 


vfs) = 2ak+hR +h t+... =2 


x=l 


£2) # 9 
(c) Rearrange given equation, we get 


(a? p” —2abp +b”) +(b* p? —2bep +c”) 


+(c? p? —2cdp +.d*) =0 


=> (ap—b) +(bp—c)’ +(cp-dy =0 
..ap—b=bp-—c=cp-—d=0 
b cid : 
S25 .. a, b,c, darein GP. 
a be 
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47. (5.00) 
 f(xt+y) = f@)-fY) Vx ER andf(1)=3 
f@=F > fO=F 
= ¥ fli) =363 
i=l 
=> 3437437 4....43" = 363 
3(3" -1) | sg 2" | 
> 3-1 = 363 n (r—1) 
gt 1 = 283 X? _ 49 


3 
53" = 243 =3? sn=5 


3 
48. (b) Given sequence are in GP. and common ratio 5 


aC) ay 
7 


. ~2!1) 

& a 
i. 
2 
=> 3! 2! =§—7ll 

49. (b) Letthe first term be' 


eh = 59" 


S = 31! 
a' and common ratio be'7’ 


sar(ltr +r’) =3 (1) 
and ar? (l+r+r?) =243 ...(il) 
From (i) and (ii), 
r4=8l>r=3and a 
ar —1) 3-1 cog 00" =) 
Be Ss = ( ) 2 S, = -] 
rl 26 (1) 


50. (b) Let a, B, y, 6 beinGP, then ad = By 


a y a- y-95 
B 96 a+B) |y+6 
ee ane 36—4q 
3 6 


=> 36-l6p =36-4q>q=4p 


_2q+p _8ptp _9P 9 
‘2qg-p 8p-p Tp 7 


51. 


52. 


53. 


54. 


(4) 


(c) Let terms of GP. be ay a, ar 
as 


1 
.a{4e14r)=s ... (i) 
and a3=27 


Put a =3 in eqn. (1), we get 


s=343(r+4] 
7 


If f(x)=x+ Ls ,then f(x) €(-00, —2]U[2, «) 
x 


=> 3f (x) €(-, —6]U[6, 0) 
=> 343 f(x) €(-«, —3] U[9, 1) 


Then, it concludes that 
S €(-o, —3]U[9, 0) 


(xt y)+(7+y 


xy) +(x 4x7 y+ xy? + y?)4...0 


(c) S 


= : [@? a (x3 y) (x* ie +20 | 
xy 


1 | ey? | wa ylxty-2y) 
x-yll-x I-y 


(x— y)—x)0— y) 


_ xty-3w 
(=al=7) 
(C) S=(x+x° +x +....9 terms) 


talk +(k +2)4 


+(k +4)4 


x(x? —1) 


x-l 


=>S= +S 12ak +8 x (2a)] 


...9 terms] 
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ee x = ) ak +8 : x!9 x 445a(x-1) 
= 


(Given) 
x-1 


= x9 xy 49a(k+8)(x-1)  x!° —x+45a(x-1) 


x-l 


=> 9a(k +8) =45a>k+8=S>k =-3. 


x-l 


55. (a) 94°16 48" adel 20 


56. (d) Let GP. bea, ar,ar’..... 


100 


Yann = 43 + as Pisgeae + 4901 = 200 
n=l 


2 /,,200 
ar’ (r 


=f 
a= ) 200 (i) 


r 
100 


Yan =a t a4 Pissed t 4900 =100 
n=l 


=100 ..(il) 


300 


57. (b) v 


1 
=> = end 
1—cos* 0 y 
x=1-tan’0+tan‘*0+..... 
1 1 


-] —(—tan? 6) ~ sec? 


x 


1 I 
aT ade ag 
“ yd-x)=1 
58. 6) (49)'76-1 _ (49) +1)(49% -1) E 5,22 
48 48 rol 
K=63 
59. (b) Since,a,+a,=4>a,+ar=4 (1) 
a,+a,= 16 >artar=16 ..(i1) 


4 
From eqn. (i), % = tae and substituting the value of a,, 


in egn (il), 


60. 


61. 


62. 


4 \r 4 Vv 
eo 
l+r l+r 


4r (1+r)=16(1 +7) 
> r=4 “ r=+2 


4 
r=2,a(1+2)=4 > a= 3 


r=—2,a(1—-2)=4 > a,=—4 


4 ar? 1) _ (42) =) 
24% r-l 3-1 


i=l 
4 

=o =4, > 2A=-171 

(b) The given series is in GP. then 


7 a(l-r”) 


S 
v l-r 


(4)°[d409!! =x'] 


=> (1 } x)l— xl 
ll 1 
(l+x) x 
(l+x) 

Coefficient of x’ is "C,="C,, ,= "'C,=330 
d) -- a, B, y are three consecutive terms of a non- 
constant G.P. 

B= ay 


So roots of the equation ax’ + 2Bx+ y=0 are 
—2B+2yB°-ay _ B 
2a a 


ox? + 2Bx+y=0 andx?+x 
root. 
this root satisfy the equation x7 + x—1=0 
B?-aB-o?=0 
=> ay-of-ow’=0>at+Bp=y 
Now, a(8 + y) = a8 + ay 
aB + B’=(a+t B)B= By 
d) ° a,b,careinGP. >b=ar,c=ar 
*. 3a, 7b, 15c are in A.P. > 3a, Tar, 15ar°are in A.P. 
*, l4ar=3a+ 15ar 


1 =0 have a common 


1 <3 
=> 15r-14r+3 aa a 
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1 3 “. Xx=cos 9, cosec 0, Oe (0, 45°) 
vrs r= ze; 
2 sree a= cos 8, B = cosec 0 
Fourth term = 15ar°+ 7ar—3a oo 1 
a + cos? 04 
1s 7 py 1 +cos 8+ cos* 0 = 
Sarr Ir-3) Gl ota 2 =e 
: : = (—1)" 
63. (a) Since a, b,c are in GP. > ui S42 ! + a Be ee 
2= a6 n=0 cosecO cosec’@ cosec’O *"" 
Given equation is, ax?+ 2hx + c=0 = 1~—sin 0+ sin? @—sin3 0+ ... 0. 
>axr+ 2 acx+c=0 = (Vax+Vc)* =0 _ l 
~ 1+sin@ 
c 
>x= -]— 
7 — n ( 1" = — n < (-1)" 
Also, given that ax*+ 2bx +c =0 and dx?+ 2ex + f= 0 have “ So sj B" }-Eo +) B" 
a common root. 
= ol i 1 
>x= -{¢ must satisfy dx*+ 2ex + f=0 l-cos@ 1+sin0° 
a 
P ' 66. (a) Leta,=a, a,= Or, 0,5 OF ..a,=ar 
= Sarees =0 where r= common ratio of given GP. 
a3 
Given, — =25 
a 
d 2 f d 2e f 
a Vac c a be ar 
=> —=25 
2e_ dif def hn a 
= atic abe wemAP = p=45 
tid a ar’ 
64. (@) Letthree terms ofa GP. be er Now, a =“ =r = (+5)* =54 
5 oar 
9 .a-ar =512 67. (b) Let the terms of infinite series are a, ar, ar’, ar’, ... 
r 
@=512>a=8 So. a =3 


4 is added to each of the first and the second of three I-r 


: . 27 : 
Since, sum of cubes of its terms is — that is sum of a, 


8 
terms then three terms are, = +4,84+4, 8r. 19 
27 
3 ce 
34412, 8 forman A.P. a°r°, ... eis 19 
r 
8 so, = 22 
2% 12= aes 0, 1-r 19 
=> 2P-5r+2=0 ay a _27 
=> (r-l)(r-2)=0 7 I-r d+rtr) 19 
2 
= r= 502 _ o1+r ad alee 
l+ro+r 19 


=> 6r-13r+6=0 


8 
Thereft f three t =—+8+16 =2 
eretore, Sum 0 ree terms 5) 8 -_ Gr—2)(2r—3)=0 


65. (c) x?sin @—x(sin®.cos + 1)+cos 0=0. 27 3 
x? sin @—x sin @. cos 9B—x + cos 0=0. a ian 
x sin 0 (x—cos @)—1 (x—cos 0) =0. As |r|<1 


(x —cos 8) (x sin 8— 1)=0. 
So, r= 3 
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gai ntl . a ee 4 
[E _ (2) ~ . Bo 
68. @) S.= ,T= 1 
i (2) 70. (d) «a,b,c, areinGP. 
=> b=ac 
gaa 101 Since, at+b+c=xb 
27 => at+c=(x-1)b 
= Ye (4 4] baie gt on both aap we get 
2 a’ +c*+2ac=(x-l)°b 
=> @+c?=(x-1)ac—2ac [+ b?=ac] 
P a 2'0l_(q+1)!! a+ c?=ac[(x—1)*—2] 
se l-q 1-q’~ 100 2 qq) a+ c?=ac[x*-2x—-1] 
Now, !'C, + IC, S, + IC, Sy +... + Cig) Srop " wae are positive and b? = He which is also positive. 
Then, x? —2x— 1 would be positive but for x= 2, x?—2x—-1 
1 . ; 
= [2 ) (IC, + + 101C 1) 1s negative. 
q Hence, x cannot be taken as 2. 


71. (c) First term=5 andcommon ratio=r 


1 
_ — 101C 24 101C od. at 101C 101) 4 101 
l-q "Gg 34 ind) For infinite series, Sum = u =5 


=f 

1 1 7 
=a 2%-1-10-[-5] (1 +q)'!-1 => b=5(1-1) 

“ qd So, interval of b=(0, 10) as,—1<r<1 for infinite GP. 

—'01C g)+101 
| 3 3 ; 3 ' n-1 3 : 

1 72. ®) 4,-|5 rei + (-1 i 

= a (2! 102-(1 + q)'0l +14 101g] +101 


I Which is a GP. with a=2r== and number of 
= = [2!!_ 101+ 101lg—(1+q)!]+ 101 


terms =n 
! 101 101 100 a 1 =) os 1 -3)' 
7 ig [2 -—(1+4q) ]=2 T09 4 4 4 4 
. A= = 
Hence, by comparison o = 2! 1- (2) 7 
4 
69. @) Let first term and common difference be 4 and D 4 
respectively. 3 _3y! 
>A_= —]1-}| — ...(i) 
“.a=A+6D,b=A+10D | 4 
andc=A+12D As, B,=1-A, 


; ; For least odd natural number p, such that B, > A, 
Since, a, b, c are in GP. 


1 
_ = > ie 
Hence, relation between a, b and cis, ie ae > 1l>2xA4, >4, 5) 


From eqn. (1), we get 


ob =a.c. 
“. (A+ 10D)2=(4 + 6D) (A+ 12D) 3 ty (=) Pees ee ee 
z 4 2 4)" 
-. 14D+4=0 
«A=-14D a8 1 (=) =? 3) 
6 4 6 \4 


“. a=-8D, b=—-4D and c=-2D 


me 99 ey 


73. 


74. 


75. 
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As n is odd, then (=) =— ol 


-1 3)" 1 (3) 
So < => > 
6 3) 6 (3) 


lo (=) nlo: (2) 6.22 
— |= —_— < 
g 6 g 4) 76 8<n 


Hence, n should be 7. 

d) ° a,b,careinA.P. then 
at+c=2b 

also it is given that, 


3 
+b+ce==— aa 
a c 4 (i) 


2b+b b (i 
> r r (il) 


Again it is given that, a”, b?, c? are in G.P. then 
(b?? = a?c? => ac= to ...(tii) 


From (i), (ii) and (iii), we get; 

gaia => 16a?—8a+1=0 
l6a 2 

Case I: 16a7—8a+1=0 


1 : 
>a= ri (not possible as a < b) 


+./ 
Case II: 16a?—8a (psp 2" is 
32 
1 1 
> a=—+— = 
4° 2/2 
1 1 
a= —-—= s-a<b 
4 22 ( ) 


() Letthe GP bea, ar andar? then a=A+d;ar=A+4d; 
ar?=A+8d 


ar’ —ar _(A+8d)—(A+4d) 


=> 
ar—a (A +4d)-(A+d) 
4 

r= 
3 

(b) z=1+ai 

2=1-a?+2ai 

2?,z={(1—a’)+2ai} {1+ai} 

(1 —a’)+2ai+(1 —a’) ai — 2a” 


2 is real >2a+(1—a’)a=0 


a(3-a’) =0 >a= 3 (a>0) 
2) d+v3!*-1 
14+J3i-1 


Zz 


z-l 


76. 


77. 


78. 


79. 


_ (aaa? 1 


V3i 
i a8 12 
4/37" = 712 [Fs] 


12 
T .. 7 
=212{ co ; +isin =) =2!? (cos 4n+ isin 4) =2!? 


2i2 | 
> 
V3i 


4095 _ 4095 
V3i 


1365V3i 


1 


/+n ; n\4 

(qd) m= a and common ratio of G.P. =r= (*) 

G, =P /4n!4,G, = [2_l2, G;= 14 3/4 
G +2G4 a Gi = Pn+22n? +in3 
=In(/+ ny’ =Inx (2m) =Alm2n 
() Leta, ar and ar? be the first three terms of G.P 
According to the question 
a (ar) (ar2)= 1000 = (ar)? = 1000 > ar = 10 
and ar2+ ar>=60 => ar (r +12) =60 
>r2+r-6=0 
>r=2,-3 


10. 
a=5,a=- 3 (reject) 


Hence, T, = ar°= 5(2)°= 5 x 64 = 320. 
(b) Let a, ar, ar? arein G.P. 
According to the question 

a, 2ar, ar? are in A.P. 

=> 2x2ar=a+ar 


> 4r=14+rP>r?-4r+1=0 
4+ 16-4 
r=——_——_ = 24+ V3 
2 
Since r> 1 


r=2—3 is rejected 
Hence, r= 2+ «/3 


(b) | . 
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ni 
=> 1-2 clita, as 
2.3" 100 
3” -1 1 
=> 1 < 
3” 100 


1 1 
=> 1-l+—< = 100 <3” 
3” 100 


Thus, least value of n is 5 
(c) According to Question 


S. 
=> = =49 there, S; = Sum of first 5 terms 82. 


5 
and S; = Sum of their reciprocals) 


a(r> —1) 
-1 
ma 2 = 49 
a (r 1) 
Gt 
5 -1 
-1 -1 
de Nx =). 2g, 
a (r~—-l)x(r-l 
aL) x (LF) xr? 
or = 49 
(LF) x(LF) xr 
>ar=49 > aA = 7 
> ar =7 ...(i) 
Also, given, S; + S, = 35 
a+ ar? = 35 ..{Il) 
Now substituting the value of eq. (i) in eq. (ii) 83. 
a+7=35 
a=28 
(d) Let given expansion be 
S = (1 + x)!000 + x (1 + x)999 + x2 (1 + x98 + 2. 
+... + 11000 
Putl+x=t 
S = 1000 + x 1999 + x2 (0)998 + oe + 1000 
x 
This is a GP with common ratio * 
“3 1001 84. 
{1000 i-(*) 
t 
S ie 
t 
3 1001 
den 1-(=) 
1l+x 
= 
l+x 


(14. x)1001 [a+ gh 


(1+ ra 


= (ee? a ag 

Now coeff of x°9 in above expansion is equal 

to coeff of x59 in (1 + x)!9°! which is a Or 
(1001)! 

~ 5010951)! 

(b) Let a, b, c, d be four numbers of the sequence. 


Now, according to the question b? = ac and c—b=6 anda 
—c=6 


Also, given |a =d 


 P=ac => p? =a **| (- 2c=atb) 
=> a?-2b?+ab=0 

Now, c—b=6 and a—c=6, 

givesa—b=12 

=>b=a-12 

“. @—2b?+ ab=0 

=> a@—2a-12)+a(a—12)=0 

=> a?—2a?—288+ 48a + a?—-12a=0 

=> 36a=288 a=8 

Hence, last term is d=a=8. 


(d) The given relation can be written as 
(a2p — 2abp + b) + (bp? + c2 — 2bpc) + 

(c2p2 + d? —2ped) <0 
or (ap—b)*+(bp—c)+(cp—d)y <0 i) 
Since a, b,c, dandp are all real, the inequality (i) is possible 
only when each of factor is zero. 


ie., ap—b=0, bp—c=0and cp—d=0 
b_c_d 


om — boc 


or a,b,c,dareinG.P. 

(c) Let a, ar, ar, ar, ar*, ar> be six terms of a G.P. where 
‘a’ is first term andr is common ratio. 

According to given conditions, we have 

ar—a=5> a(r—-1)=52 (i) 

and a+ ar+ ar? =26 

=> a(l+rt+r?)=26 ii) 
Tofind:a(l+rt+re+rP+r+P) 

Consider 
a{l+r- r++ P| 


a{lt+r+P?t+P(lt+r+P)] 


85. 


86. 


87. 


88. 
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=a{l+rtr][1+r] (iii) 
Divide (1) by (ii), we get 

| 
l+rtr? 
we know 73 — 1 =(r—1) (1+ r+?) 
. r-1=2>r=3 and a=2 


= 2: 


a(ltrt+PtPt+AtP)=a(ltr+rP)(1tP) 
2(1 +3 +9) (1 +27) =26 x 28 =728 
(b) ATQ, 
a+ar=12 ..(i) 
ar* + ar>=48 .. (il) 


ar’ (l+r) 48 
a+r) 12 


(..: terms are alternately + ve and —ve) 


r=4,>r=-2 


=> a=-12 
(b) Let the series a, ar, ar?, ..... are in geometric 
progression. 
Given that, a = ar+ ar? 
=> l=rt+r? => 17+r-1=0 
1+Jl-4x-1 — -145 
2 2 


5-1 


>Tr= ae [:. terms of GP. are positive 


.. r Should be positive] 


(d) (sin 22 +e 52h) 


= =X (cos isin 


[--e! = cosO + i sin®] 


19 _2kn, 10 _2kn, 


a i =i Ze eS 


a 2n., 4n. 
-——i ——i 
=i/l+e Wye ll 4 11 terms |—i 
2n = —2ni 
a l 
= a = =1 2 =1 
2n, aah; 
a 
L i-e ll Lee 
=ix0-i [e et 1] 


@ (l-ax)'(1-bx)! 


(+x +b7x" +...) 


=(l+ax+a’x* b, 


89. 


90. 


91. 


92. 


*. Coefficient of x" 


x ah tab! 4 ah oc, pa" b+ a” 


{which is a GP. with r = ; 


b” f - (<) " 


“. Itssum is = ~~} 
é 
prt _q@ prt! = qitt} 


+b 
(b) Let two numbers be a and b then oe =9 


>at+b=18and Vab =4 >ab=16 
.. Equation with roots a and b is 


x? -(a+b)x+ab=0 = x? -18x+16 =0 
(b) Let a= first term of GP. and r=common ratio of GP; 
Then GP. is a, ar, ar? 


> a= ee —r) ... (i) 
Also a2 + a?r?2+ a? +... toco =100 
a’ [20(1—r)]? 


= 7 =100> 5 =100 [from (i)] 
l-r l-r 


400(1—1)" 

(i-r)(+r) 

1+r=4—-4r => 5r=3 > r=3/5. 
(b) - a,=2>ar=2 


100 >4d0-r=I+4+r 


Now, axarxar? xar? xar* xar> xar® xar! xar® 


a? °6 = (ar)? =29=512 


3 
(c) sin? 20+ cos* 20 =— 


4 
3 
= 1 -cos*20+cos* 20 =a 
1 
= cos* 20(1 — cos? 20) = a (i) 


GM. <A.M. 


2 25a \ 
cos* 20 +(1—cos 2 
2 


(cos? 20)(1 — cos? 20) < 


= (ii) 


So, from equation (i) and (ii), we get. 
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GM.=A.M. 
It is possible only if, 
cos? 20 = 1 —cos* 20 
2 l + : 
=> cos? 20= 5 => cos20=+ 5) 
aa" 3 R _h 3m _t 
8 ° 8 -. sum 8 8 2 
(39) 
Let m arithmetic mean be 4,, A, ...A,, and G,, G,, G, be 
geometric mean. 
The A.P. formed by arithmetic mean is, 
3, A), Ay) Ay over, 243 
243-3 240 
. d= ———— 


m+l m+l 
The GP. formed by geometric mean 


3, G,, Gy, Gy, 243 
1 
7-78)" =(81)"* =3 
3 
Ay = Gy 
> 3+4( 240} = 3(3)" 
m+l1 
94 2" pp ap 88 
m+l1 
@ AT.Q, 
AM.=5GM. 
GND 3 
2 
a+b 
=10 
Jab 
a_10+V96 _10+4V6 
b 10-V96 10-46 
Use Componendo and Dividendo 
ath 20 5 _5N6 


a-b 8/6 ~ 2/6 “712 


untied tan A+ tan B 
yeas ae rne ree 


l y 
a V3 ~ 1-tan Atan B 
> tan A tan B=1- \3y 
Also AM > GM 


tan A+tan B 
=> — _— = VvtanAtanB 


2 


where y= tan A + tan B 


96. 


97. 


M-113 


= y2 rly 

=> y'24-4By 

> y+43y-420 

= p< 9.94 or yo -99 44 


(y< -2,/3 —4 is not possible as tan A tan B > 0) 
(b) xtyt+z=12 


AM>GM 
x BA A 3 4 5 
(5) +42 }+5() OOD 
12 3 4 5 
pian 


4i55 =! 
x3 yt2 < 33.4459 
x3 yt2< (0.1) (600)3 
But, given x y4z° = (0.1) (600) 
“. all the number are equal 


x y Zz 
S730" 

x = 3k; y= 4k; z=5k 
x+yt+z=12 
3k+4k+5k=12 
k= 


2ab 
Given that : :G=4:5 
iven that <7: : 


2ab 4 
(a+b)Nab 5 


a+b 5 


sae 


a+b+2Vab 54+4 
at+b-2Vab 5-4 
{Using Componendo & Dividendo} 
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meg ay 


= 1 
(Ja)* + (Jb)? +2Vab 9 99. (d) x ya" 1 ae 
= (fay+(byY-2Vab 1 por a x 
2 re sbi! 
(Jb +a \ 9  Vb+VJa 3 y ‘ 1—b = 
= a 
“GG 1 aoe 
co 1 1 
Zz ce" >c=l 
Vb+Va+Vb-Va 341 us 2 Pe : 
sin 
= Vb+Va-Jb+Va 3-1 . a,b,careinA.P => 2b=ate 
Componendo & Dividendo} af 1 4 a4 ly 1 
( y x Z 
b 4 
a 7 a es => x,y,zare in H.P. 
yx z 
—b 
a4 100. @) ax? +bx+c=0, at+P=—,aB=5 
a 1 a a 
i 1 ATQ, «+B =—,+— 
Se Sat b= 1.4 a 
4 i b* 2c 
98. @ ~ 4,4, 4,.....a, are in HP. 0 +B? b oe 
i tao ee ap ee 
—,—,—....— are in A.P. Zz 
ay ay a3 ay a 
On simplification 2a7c = ab? +be? 
ee ee ee Oe a 
"ay a ay a i ay (say) ak eae [Divide both side by abc] 
a a ~ 4 COD oo 2p 
Then aa, =, a4; = am SF pe MEAP. 
b 
Gn-1 ~% oo eee are in H.P. 
ee ay -jay = ———— ca b 
d 101. (b) The given series is 
Adding all equations, we get 14(1-22-1)+(1—42-3) 41-6? -5) +...1— 202-19) 
aay + a7a3 + aisles Sales +a, 1&y ie 
S=1+ > [1-7/7 (2r-1 
8! OES 5 Ene En pa ent ) 
d do d 
10 10 
1 = ey =1+ )\ (1-87? +477) =1+10- 5° (87° — 477) 
ar i a aa a a | yal rl 
2 
10x11 10x11x21 
Ais, Sea =11 s( 5 } r4x( - } 
ay ay 
=11-2x (110)? +4x55x7 
ie ae 
ae =11-220(110-7) 
=11-220x103 = a —2208 
a4 —4n 
=> —— =(n-l)aqa, 


=> a=11, B=103 
Which is the required result. -.(a, B) = (11, 103) 
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Sequences and Series M-115 


102. (a) Given: f(x+ y) = f(x) + f(y), Vx, y ER, fl) =2 
= f(2)= f+ fl) =2+2=4 


Sy = S12 7 +(19)10] =10[14 +190] 


= 10[2040] = (102)(20) 


{@=fMO+f(Q@=2+4=6 => m=20 
f(n—l)=2(n—-]) 106. b) [x]+ E + | + E + 2... + at [nx] 
n n n 
Now, en)= FH and [x]+ [-x] =-1(@ ¢z) 
a . | *|+| ! 100|+.+| l = 
= f(l)+ f(2)+ f()+....f(n—-)) 3 3 3 100 
24+4+6+.....+2(n-1) {| E a E = 
=_100— +} —+4 +...) <4 
= 2[14+243+4.....+(n-D] 3] [3 100 3 100 
9g IND) Py =~ 100 | |- 133 
2 3 


-- g(n) = 20 (given) 107. (c) r“ term of the series, 


(Pe 42°43 ede) 


So, n? —n=20 
: (49°43? 4,47" 
=n’ —-n-20=0 ; 
r(r +l) 6 3r(r +1) 
- = = (2r+1 x = 
= eee i ( 2 r(r+)(2r+1) 2 


=>n=5o0rn=—4 (not possible) 


7 n(ntl(2n4+)) 11) 
er praca 1 Sons +n] 
n=l n=l 3{toxcos nando . tontt| 


2 2 6 2 
7 1 > 7.8 3 7.8.15 7.8 
4 2 6 2 3 


= yo = 660 


10 10 
3 2 
*. sum of 10 terms is = S = pe = pa +r) 
r=l r=l 


1 
=> —[2x49x16+28x15+28] 353 13,53,23 
4 108. (a) Let, S=1 2 2 2 ee +,..15 terms 
1+2 14243 


= =(1568 + 420 + 28] = 504 


(meso) 
3 3 3 
104. (1540) Given series can be written as tat. 2 _n(n+l) 
"142+. a(n+l) 2 
20 20 
2 
ay 
k=1 2 2h 15 15 
. aes ee 5 (Bogen | 59) 
7 5| een , me) wee eS 2 6 2 
=, 8 = 680 
115(16 
ao] et) = pers 2101540 +, required sum is, 680-+ C9) - 680-60 = 620 
21 6 2 5) 2, a 


109. (b) 142.343.544.740 
Let, S=(2.3+3.5+4.7+ cscs) 


\ \ 1 \ 10 10 
S=7+17+274+37+47+..... 20 terms ae Se =¥\(n+1)(2n41) = > (27? +3n41) 


n=l n=1 


Perr 40 terms 


105. (a) S=3+4+84+9+13414418+19 
ee ee ee 
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Meg 


2n(n+1)(2n+1) , 3n(n+1) 


+ 


6 2 
Putn=10 
_ 2.10.11.21 3.10.11 10 =945 
6 2 


Hence required sum of the series = 1 + 945 = 946 
110. @ Number of balls used in equilateral triangle 
n(n+l) 
2 
** side of equilateral triangle has n-balls 


.. no. of balls in each side of square is = (1 — 2) 

According to the question, 

n(n +1) 
2 

=> nW+nt+198=2n?-8nt+8 

=> n’—-9n-190=0=> (n-19) (n+ 10)=0 

=>n=19 


+99 =(n-2) 


Number of balls used to form triangle 


n(n+1) 19x20 
~ 2 92 


=190 


20 1 
111. (© Let,S= Le 
kl 2 


1 
S= ; +2. 4+3.—4....+20. (1) 


ree 1 1 
SFA stmt p+ (ii) 


S (ll 1 1 1 1 
= c 2 so rote a0 2 


7 21 20 20 
fod 5 2 2 
2 
S 1 11 
5 1-11 0 >S=2 Tho 2 319 
k(k +1) 
112. ©) -14+24+34 k= 5 
fei k(k+1)_ k+1 
kk 2 
5 1 2 3 2 
—A=—[2°4+3°4+...4+11 
> ri ] 


113. 


114. 


= TP +2 +41 =H 


{Metebentiey 1 
4 6 


y| Hat2x23 | 


4 6 


1 
= 71505] 


@) s= (2) +(2) +(2) +0". 
a PEeReRC 


Let the general term of S be 
3 
3r 
= |—] ,then 
s 4 
15 3 315 ‘ 
255K= >, -(3) SF 
r=l r=l 


27. (15x16) 
255K= —X 


64 2 
=> K=27 

1° +27+437) 12(17 +27 +37 +4? 
qd) S=1+6+4 al am ( ) 


7 9 


15(1? +2? +37 +4? +57) 
+ rT Ais ars 


2 2 2 2 2 2 
3 2 6 ae en _ 43°) 


S 


12-(17 +2? +37 +47) A 
9 


Now, 7 term of the series, 


3n-(I +2°+...4n’) 
on (2n+) 


3n-n(ntl)(2Qntl) _ n +n? 
6 (2n+1) 2 


1 (mab) .netb@nen 
a | ae 6 
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Sequences and Series M-117 
n(nt+l1)(n(n+1) 2n+1 ad 
=| aoa => 3)=12 
CE at ans a ee rly 
Hence, sum of the series upto 15 terms is, Si Ce ee righ, 
S a me 0=34+4+4+5......... ton term—t, 
” 4 2 3 t,=3+4+5+.... upton terms 
_ (n? +5n) 
31 aa 
60 x 120+ 60 x 3 
(n? +5n) 
S,=)t, = 
=7200+ 620=7820 n= Dita =), 2 
9x2" -1 So= 1[n(n+1(2n+1) , 5n(n+1) 
115. @) The general term of the given series = a 2 6 2 
wherer =0 _ n(n+1)(n +8) 
2x2" =1 6 
“. req. sum = 1+ a 
ol Oe — 10x11x18 | 
19 r_ 19 107 6 7 
Now, >> |e 2-3} 
r=1 2’ r=1 2! 
n(n+1) 
19 
re oi 118. (@) 1,=——*~—> 
2 2 > =] n(n+1) 
= 2(19) pee 5 
1 
2 
19 19 _. 2 
=38+(5) I 31+(3) Pt eee) 
ere eae ase(4) pass (A. : 
ee and OS Raid dt a ers ars 
116. (a) Here, B—2A 
40 20 40 20 on 
= a,-20 a= Yan 29 8 eo 
n=l n=l n=21 n=! n+l 
B—2A =(212+2.222+ 232+2.24 +..... +402)  1008,=n 
—(12+2.2?+ 32+ 2.4?..... +202) 
20[22 + 2.244 26+2.28+...... 60] 5 100xL Hn 
n+ 
Ae Cs ee 
20 terms 10 terms => n=199 
119. “ 
20] 2°22 +60)+ 42 24+-60)| Oe 
2 2 V3[1+4/25 +81 +69 +...... | =4353 
= 10[20.82 + 10.84] 
= 100[164+84] = 100.248 => V3 [14+54+94+134.....47, ] = 4353 
117. (b) f{x)=ax?+bx +e 
f(1)=at+b+c=3>f(1)=3 => 3x52 (n-1), |=435v3 
Now f(x+ y)=f(x) + fly)+xy  ...@) 


=> 2n+4n?—4n=870 


Bones y- tavea tt) => 4n?—2n—870=0 


f(2) =f) + f0)+1 =2f01)+1 
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meg ey 


=> 2n?—-n-435=0 


1+V1+4x2x435 1459 
n= = 


4 4 
19 5 AP aps 
n= —]— =15; or n= 7 = 14. 
wo. (8) +(2) «(4) (2) (8) 
-@ {3 rales alee ea ee 
g=2°(2? 43? 4474.41?) 
25 
16 (11(1141)(22 +1 
7 ( ees) 7 218 ee 6 
25 6 25 5 


se tie att 
5 5 


>m=101. 
121. (a) S=(1+x)29!6+ «(1 +x)2015 + x2(1 +.x)20!4 
be. x2015 (1 +x) +2016 


x 
(5) S=x(1txyO5 +47 (14+ x4 t oo... 


2017 
2016 4 
1l+x 
Subtracting (i) from (ii) 
2017 
=(] 4 y)2016_ 
1+x (Ta) l+x 
S=(1+x)2017— 2017 
2017! 
a,, = coefficient of x'7=29NC = 1712000! 
n(n+1) 7° 
122. @ n™ term of series = =—(n+l) 
n? 4 


1 2 1 2 
Sum of n term = ey) = rie +25n+n| 


,| Bethe _2n(n+]) | n| 


~ 4 6 2 

Sum of 9 terms 
1/9x10x19 18x10 

= | + + 9 = 384 = 96 
4 6 2; 4 


123. (c) General term of given expression can be written as 


1 1 1 
T,= ‘lz +I)(n+2) (n+1(n+2)(n4 5 | 


on taking summation both the side, we get 


i) 


fl 1 k 
» Ls = 
316 6.7.8] 3 


r=1 


1 at | k 1 1 55 &k 
=>7*x — x= — 
3 6\ 56/ 3° 3 6 56 3 


38 
= ag 


20 
/@ > (P-1-6)=7780 
r=16 


. (a) Given that 10°+ 2. (11)(10)8 + 3(11)? (10)’+...+10(11)? 


= (10)? 
Letx= 10° +2.(11)(10)8 + 3(11)*(10)’ +... + 10(11)? 


i) 


11 
Multiplied by To both the sides 


ll 
Tye THOS + 2.117.010)" +. OUT) + 1110 Gi) 


Subtract (11) from (i), we get 


if 
x(l i) = 109 +11 (10)8+ 112 x (10)7 +... 4119-1119 


- == (1° 10!) —11!9 = -19!° 


=> x=10!!=k.10? Given 
=> k=100 


. (b) Let a, dand 2n be the first term, common difference 


and total number of terms of an A.P. respectively i.e. a 
t(a+d)+(at2d)+...+ (a+ (2n - 1)d) 

No. of even terms = n, No. of odd terms = n 

Sum of odd terms : 


oO 


S [2a +(n—1)(2d)] = 24 


=n [a+(n-1)d] = 24 ...(i) 
Sum of even terms : 


S,= ALG +d)+(n-1)2d] = 30 


=>n[at+d+(n-—- 1) d] = 30 ..(i1) 
Subtracting equation (i) from (ii), we get 
nd =6 ...(iii) 


21 
Also, given that last term exceeds the first term by os 


21 
a+(2n-1)d= ans 
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Sequences and Series M-119 
21 r 30 
2nd -d= > 
a dace 
sete - al. 10 10 
=> no= (.: nd = 6) 9 m7 
mS - 
a 
Putting value of d in equation (3) i 20 
oud meaty (+) on! [179 + (10) 2% 
eee 9} 9 9X10 81 
ona =4 L 


129. (a) Consider 1*+37+5?+......+25? 
n term T,=(2n- 1), n=1.......13 


Total no. of terms = 2n = 2 x 4=8 
127. (a) n™ term of given series is 


2n+1 6 . 
7 Now, S,= », T, = 2n-1 
nat DQn+) ~ n(n+l) oa % ad 
6 
1 1 > ee 4 n 
h _ es 
Let n™ term, a, = 64 ai n=l n=l 
Sum of 20 terms, S,) = a, + a, + a, +... + Aq =4 e+) Gre] 13-4 2@+) 
: 


1 1 1 1 

= 6 -6( } 
Soo (; ;) 2 3 
«(2 a) 

18 19 


1 1 
6(; i) Put 2 = 13, we get 
S,=26 x 14x9+13-26~x 14 
of 4 ‘+62 a = 3276 + 13-364 =2925. 
130 


19 20 20 21 . (0) 22+2(4)2+ 3(6)* +...... upto 10 terms 
=2?[13+23+33+...... upto 10 terms 
(Gantesuca sie | a 
S59 = 2 
bh) \kh B _) see 
f ! /\ a | /\ J ! 1) 131. (c) Given sum is 
7s t9)*\7o Bo) *\ Zo 21) 
ee ae 
— (1 eee @ 12) ee yao aege 
a Sy 2G nth term=T,, 
k . _ 2n+1 _ 6 
Given that S59 = 1 ieee (ii) n(n+l1) (2n+]) n(n +1) 
On comparing (i) and (ii), we get 6 
k= 120 1 1 
TT 797 oT E 
128; @ tesa into D0 ten Be aes 
10 100 10° i ce: eee 
S, z T, o> 6» 
F a = we Rel He ae 
10 100 10° _. 6 6n 
Multiply and divide by 9 res eee | 
779 99 999 So, sum upto 11 terms means 
= + + +......up to 20 terms 
9110 100 1000 6x11 66 33 I1 


M1141 12 6 2 


(ia) ee) lie) 


Pasian up to 20 terms 
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me .29 ay 


1 2 32 
1424+34+..47r r(rt+h 


= 1 / r+l r 
Sto 22 r(r+1) 22 cen | 


1 


132. (c) T, = 


Geo i eeiced 
2 + + + 
1. 2 2 3 3 4 
21 “| 5,10 _ 20 
11 11 11 
133. (b) nth term of the given series 
=T, =(n-1) +(n-1)n +n? 


sh 8 137. 
_(a-Y =) _ 3 (n—1)3 
(n-1)-n 
1 8 3 a5 
= S, =| k? -(k-1)° | = 8000=n ae 


k=1 
=> n=20 which is a natural number. 
Hence, both the given statements are true. 


and statement 2 is correct explanation for statement 1. 
134. (c) Ifn is odd, the required sum is 
1274+2.274+324+2.47 4... t2(n—1)? +n? 
2 
—l)(n-141 : 
= ada ee Me * +n° (-n-lis even) 
_ ea 2-7 a+) 
2 2 


135 Gi ies i ieee es t 
. (c) Given series is 3°90 37 .. nm terms 


“doe od 


n terms 
(1+1+1+.... + terms) 
E 1 1 139. 
+| —+—+—+....n terms 
3.9 27 
es, 
= n4 a yg oe [l-3°"] 
1 
= 
3 
l ave : : 140 
= n+—[1-3 = "At ‘ 
2 2 2.3" 
136 Gi ies i ae : t : + 
. (c) Given series is + 2 Joe B Be a vise 
1 


th ————— 
n™ term = 
Vnt+vVn+l 


1 


2. 154 term = Jissvié 


Thus, given series upto 15 terms is 


1 1 1 1 


1+ 2 | V2 +3 | V3 +4 a | V154+16 


This can be re-written as 


1-V2_V2-v3_ v3-v4,—, Vi5-vi6 
= ha = anc ee 
(By rationalization) 
Sle 4248 eS 404 Harn fi4 4/15 
Saigo aes euler sae 


Hence, the required sum = 3 
(a) The sum ofthe given series 124+2.27+324+2.424+52 


Evacesees eo) (1) 


gee a 


2! 3! 4! SI 
(d) We know that 


1 1 1 1 
el= 


e+e” ee Oe 


a 2! 4! C6! 


1 
Putting x = 5? we get 
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Sequences and Series M-121 
: = he 
l 1 l e2 +¢2 C, = Cnr 
+ ieee 00 = 
4.2! 16.4! 64.6! 2 ty 7 
eo. S, 2 
___ve _e+l oa oe 
a aa: 144, (a) Let S=—-—4+—..... ee: 20 
ve @) 12 23 3.4 
141. (b) We know that 
9 3 1 1 1 
ant Chea ae ee : n(n+l) \n n+l 
I! 2! 3! 
ee eee s-(! ‘) (3 ‘(2 1) (3 1 
e= rere siswsace. = 1 2 2 3 3 4 4 5 sae ds 
1 1 1 
1_ 1 111 
e SSS a AE ine 1 
and 1! 21 3! = E 3 t 4 5 Sisuabesevoreeas ] 
1 1 
eretaa]ie tats ogc +) o as ce 2 
! “ logd+x)= eg goes 
ta Lees, {3 lopti-+i) 4121692 499 | = 
Por ar a 5 7 [-logd +1) +1] = 2log =e 
@ +1-22 (e-1)° 145. (a) 13-234+33-440...493 
~ ae ae 134234 334.......+ 3 —2(23 + 43+ 63+ 83) 
142. (b) Ifn is odd, the required sum is Arter 2 
Pio 37404 Dall +H E on" (4 } 


(n—1)(n-141)? | re 
[-- (7-1) is even 
*, using given formula for the sum of 
(n-1) terms.] 


2 
1 1 1 1 
143. @d) S, 5 + 3 + - wet 
C C Cy Cy 
0 1 ; 2 ; n 
nn Cy n C, n c n C, 
; n n-1 _ a 2 0 
noon C. n oom n oe eh GC 
Adding (i) and (ii), we get, 
1 1 1 
2t, = (n) es eg =nSy, 
Cy "CQ Ch 


2 
|=") 2.2343 23 433 43] 


4x5 : 
= (45) i6| ; =2025— 1600=425 


146. (b) Let p=2!/4.92/8. 93/16 
— 1/44+2/8+3/16+ avadees 90 


Now, let gat4724 34.0000 unm (i) 
(i) 4 8 16 
1 1 2 . 
2 = 8 + 16 bs ce CO (ii) 
...(ii) Subtracting (11) from (i) 
1 Ty ll 
S=-—+-4 Esecsuted (oa) 

- 3°48 (16 

1 a 1/4 1 
or 1 

2: l-r 1-1/2 2 


Straight Lines and 
Pair of Straight Lines 


Distance Formula, Section 
Formula, Results of Triangle, 
Locus, Equation of Locus, Slope of 
a Straight Line, Slope of a line 
joining two points, Parallel and 
Perpendicular Lines 


A triangle ABC lying in the first quadrant has two vertices as 


A(1,2)and BG, 1).If ZBAC = 90°, andar (AABC) = 5/5 sq. 
units, then the abscissa of the vertex C is: 
[Sep. 04, 2020 (1) 


(a) 1+V5 (b) 1+2V5 ( 2+V5 (d) 2V5-1 

If the perpendicular bisector of the line segment joining 
the points P (1, 4) and Q (A, 3) has y-intercept equal to — 4, 
then a value of kis : [Sep. 04, 2020 ID] 


(a) -2 (b) -4 () 14 (d) Vis 
Ifa AABC has vertices A(—1, 7), B(—7, 1) and C(5,—5), then 
its orthocentre has coordinates : [Sep. 03, 2020 (ID] 


(b) (3, 3) 
(d) G,-3) 


3 
Let A(1, 0), B(6, 2) and C (5. 6| be the vertices ofa triangle 


ABC. If P is a point inside the triangle ABC such that the 
triangles APC, APB and BPC have equal areas, then the 
length of the line segment 


7 1 
PO, where Q is the point (-2.-5] , is 


[NA Jan. 7, 2020 (1)] 


10. 


www.jeebooks.in 


A triangle has a vertex at (1, 2) and the mid points of the 
two sides through it are (—1, 1) and (2, 3). Then the centroid 
of this triangle is : [April 12, 2019 ID] 


a 1 1 15 
o(43} © G2) © G) @ Gs) 


Let O(0, 0) and A(O, 1) be two fixed points. Then the locus 

of a point P such that the perimeter of AAOP is 4, is : 
[April 8, 2019 (D] 

(a) 8x°—9y° + 9y=18 (b) 9x°—8y’ + 8y=16 

(c) 9x°+ 8y°-8y=16 (d) 8x°+ 9y°—9y=18 

Two vertices of a triangle are (0, 2) and (4, 3). If its 

orthocentre is at the origin, then its third vertex lies in 

which quadrant? [Jan. 10, 2019 ID] 

(a) third (b) second 

(c) first (d) fourth 

Let the orthocentre and centroid of a triangle be A(—3, 5) 

and B(3, 3) respectively. If C is the circumcentre of this 

triangle, then the radius of the circle having line segment 


AC as diameter, is : [2018] 
5 3V5 
@) 2Vi0 ) a8 (0) a () 10 


A square, of each side 2, lies above the x-axis and has one 
vertex at the origin. If one of the sides passing through the 
origin makes an angle 30° with the positive direction of the 
x-axis, then the sum of the x-coordinates ofthe vertices of 
the square is : [Online April 9, 2017] 


(a) 2V3-1(6) 2¥3-2 © y3-2 @ 3-1 

A ray of light is incident along a line which meets another 

line, 7x — y + 1 = 0, at the point (0, 1). The ray is then 

reflected from this point along the line, y+ 2x = 1. Then the 

equation of the line of incidence of the ray of light is : 
[Online April 10, 2016] 

(b) 41x+25y—25=0 

(d) 41x+38y—38=0 


(a) 41x —25y+25=0 
(c) 41x—38y+38=0 
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11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 
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Straight Lines and Pair of Straight Lines 


Let L be the line passing through the point P(1, 2) such 
that its intercepted segment between the co-ordinate axes 
is bisected at P. If L, is the line perpendicular to L and 
passing through the point (—2, 1), then the point of 
intersection of L and L, is: [Online April 10, 2015] 


o (3) © (vi) 
11 29 317 
©) Spa) @) a) 


8 
Thepoints (0 S) (1, 3) and (82, 30): 


[Online April 10, 2015] 
(a) form an acute angled triangle. 
(b) form aright angled triangle. 
(c) lie ona straight line. 
(d) form an obtuse angled triangle. 
The x-coordinate of the incentre of the triangle that has 


the coordinates of mid points ofits sides as (0, 1) (1, 1) and 

(1, 0) is: [2013] 

(a) 242 (») 2-V2 © 14+V2 @ 1-y2 

A light ray emerging from the point source placed at P(1, 3) 

is reflected at a point Q in the axis of x. If the reflected ray 

passes through the point R (6, 7), then the abscissa of Q is: 
[Online April 9, 2013] 


(b) 3 


Nl N 


2) 
(a) | ) a; 


Let A (h, k), B(1, 1) and C (2, 1) be the vertices of a right 
angled triangle with AC as its hypotenuse. If the area of 
the triangle is |square unit, then the set of values which 'k' 
can take is given by [2007] 
(a) {-1,3} () 3,2} © {L3} @ {0,2} 

Ifa vertex of a triangle is (1, 1) and the mid points of two 
sides through this vertex are (—1, 2) and (3, 2) then the 
centroid of the triangle is [2005] 


w (ao 3) (5) 


Ifthe equation of the locus ofa point equidistant from the 
point (4,5) and (42,52) is 


(a, —b))x+(a, —b))y+e=0 , then the value of ‘c* is 
[2003] 
1 
(a) lay? +b ar Shy (b) zn +b; =a ai 


(d) 


Locus of centroid of the triangle whose vertices are 


1, 92 2.4.2 2 
© a? =4, 457 87 7a +a” +by" +by”) 


(acost,asint),(bsint,—bcost) and (1, 0), where ¢ is a 
parameter, is [2003] 


19. 


21. 


22. 


23. 


24. 


25. 


M-123 
(a) (3x+1)7+@y)? =a? -b* 
(b) (3x-1)° +(3y)? =a? -b? 
(©) (x-1)* +(3y)? =a? +b? 
(d) Gx+1)?+@y)? =a? +b? 
A triangle with vertices (4, 0), (-1,—-1), (3,5) is [2002] 


(a) isosceles and right angled 

(b) isosceles but not right angled 

(c) right angled but not isosceles 

(d) neither right angled nor isosceles 


Line 


The value of 4 for which f" (0) exists, is 

[NA Sep. 06, 2020 (D] 
Let C be the centroid of the triangle with vertices (3, —1), 
(1, 3) and (2, 4). Let P be the point of intersection of the 
lines x + 3y— 1=0 and 3x—y+ 1=0. Then the line passing 
through the points C and P also passes through the point: 

[Jan. 9, 2020 (1)] 

(a) (9-6) (6) 7 = © 7,6) = d) 0-9,-7) 
Slope of a line passing through P(2, 3) and intersecting 
the line x + y=7 ata distance of 4 units from P, is: 


[April 9, 2019 (D] 
1-V5 1-7 V7-1 V5-1 
(a) 145 (b) a (c) V741 (d) Veal 


A point on the en line, 3x + Sy = 15 which is 
equidistant from the coordinate axes will lie only in: 
[April 8, 2019 (D] 
(a) 4 quadrant (b) 1“ quadrant 
(c) 1*and2™ quadrants (d) 1%, 2¢and 4 quadrants 
Two vertical poles of heights, 20 m and 80 m stand apart 
on a horizontal plane. The height (in meters) of the point 
of intersection of the lines joining the top of each pole to 
the foot of the other, from this horizontal plane is : 
[April 08, 2019 (ID] 
(a) 15 (b) 18 (c) 12 (d) 16 
Ifa straight line passing through the point P(-3, 4) is such 
that its intercepted portion between the coordinate axes is 
bisected at P, then its equation is: [Jan. 12, 2019 (ID] 
(a) 3x-—4y+25=0 (b) 4x-—3y+24=0 
(c) x-y+7=0 (d) 4x+ 3y=0 
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Ifin a parallelogram ABDC, the coordinates of A, B and C 
are respectively (1, 2), (3, 4) and (2, 5), then the equation of 
the diagonal AD is : [Jan. 11, 2019 (ID] 
(a) S5x-3y+1=0 (b) 5x+3y—-11=0 

(c) 3x-5y+7=0 (d) 3x+5y-13=0 

A point P moves on the line 2x — 3y + 4 =0. If QC, 4) and 
R(3, —2) are fixed points, then the locus of the centroid of 
APQR is a line: [Jan. 10, 2019 (D] 


3 
(a) with slope = 


5 (b) parallel to x-axis 


2 
(c) with slope 3 (d) parallel to y-axis 


Ifthe line 3x + 4y — 24 =0 intersects the x-axis at the point 
A and the y-axis at the point B, then the incentre of the 
triangle OAB, where O is the origin, is: [Jan. 10, 2019 (D] 
@@) 3.4) (6) 22) © 43) @ 44) 

A straight line through a fixed point (2, 3) intersects the 
coordinate axes at distinct points P and Q. IfO is the origin 


and the rectangle OPRQ is completed, then the locus of R 
is: [2018] 
(a) 2x+3y =xy (b) 3x+2y=xy 

(c) 3x+2y =6xy (d) 3x+2y=6 


In a triangle ABC, coordianates of A are (1, 2) and the 
equations of the medians through B and Carex +y=5 and 
x =4 respectively. Then area of A ABC (in sq. units) is 
[Online April 15, 2018} 
(a) 5 (b) 9 (c) 12 (d) 4 
Two sides of a rhombus are along the lines, x — y+ 1 =0 
and 7x —y—5 =0. Ifits diagonals intersect at (—1, —2), then 
which one of the following is a vertex of this rhombus? 


[2016] 
1 8 
@ (5-5) 


(c) 3,-9) (d) (3,-8) 
A straight line through origin O meets the lines 3y= 10—4x 
and 8x + 6y+ 5 = Oat points A and B respectively. Then O 
divides the segment AB in the ratio : 

[Online April 10, 2016} 
(a) 2:3 (b) 1:2 (c) 4:1 (d) 3:4 
If a variable line drawn through the intersection of the 


‘ xy xy : 
lines 3 t a land 4 t 3 =1, meets the coordinate axes 
at Aand B, (A # B), then the locus of the midpoint of AB 
is: [Online April 9, 2016] 


(a) 7xy=6(xty) 

(b) 4(xt+y)?—28 (x+y) +49=0 
(c) 6xy=7(xty) 

(d) 14(x+y)?—97 (x+y)+ 168=0 


34. 


35. 


36. 


37. 


38. 


39. 


40. 


The point (2, 1) is translated parallel to the line L: x—y=4 
by 2./3 units. Ifthe new points Q lies in the third quadrant, 
then the equation of the line passing through Q and 
perpendicular to L is: [Online April 9, 2016] 
(a) x+y=2-V6 (b) 2x+2y=1-V6 


(c) x+y =3-3V6 (d) x+y =3-2V6 

A straight line L through the point (3, — 2) is inclined at 

an angle of 60° to the line /3 x + y = 1. If L also 

intersects the x-axis, then the equation of L is : 
[Online April 11, 2015] 

(a) y+ ¥3x+2-3v3 =0 

(b) V3y+x-3+2 3 =0 

() y— V3x+2+3V3 =0 

(d) V3y-x+3+2¥3 =0 


The circumcentre of a triangle lies at the origin and its 
centroid is the mid point of the line segment joining the 
points (a2 + 1, a2 + 1) and (2a, —2a), a ¥ 0. Then for anya, 
the orthocentre of this triangle lies on the line: 

[Online April 19, 2014] 


(a) y—2ax=0 

(b) y—(a2+1)x=0 

(c) y+x=0 

(d) (a—1)°x—(a+1)*y =0 

Ifa line intercepted between the coordinate axes 1s trisected 
at a point A(4, 3), which is nearer to x-axis, then its equation 
is: [Online April 12, 2014] 
(a) 4x-3y=7 (b) 3x+2y=18 

(c) 3x+8y=36 (d) x+3y=13 

Given three points P, Q, R with P(5, 3) and R lies on the 
x-axis. If equation of RQ is x —2y= 2 and PQ is parallel to 
the x-axis, then the centroid of APQR lies on the line: 


[Online April 9, 2014] 
(a) 2x+y-9=0 (b) x—2y+1=0 
(c) 5x—2y=0 (d) 2x—5y=0 


A ray of light along x + 3 y= 4 gets reflected upon 
reaching x-axis, the equation of the reflected ray is [2013] 


(a) y=x+ 3 (b) By =x- 8 
(©) y= v3x-V3 @) VBy=x-1 


Let A (3, 2) and B (2, 1) be the vertices ofa triangle ABC. 
Ifthe centroid of this triangle lies on the line 3x + 4y +2 =0, 
then the vertex C lies on the line: 

[Online April 25, 2013] 
(b) 3x+4y+3=0 
(d) 3x+4y+5=0 


(a) 4x+3y+5 
(c) 4x+3y+3 


oo 
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Ifthe extremities of the base ofan isosceles triangle are the 
points (2a, 0) and (0, a) and the equation of one of the 
sides is x = 2a, then the area of the triangle, in square units, 
is: [Online April 23, 2013] 


2 25a* 


5 5 9 
(a) 74 (b) Fa (c) (d) 5a? 

4 2 
Ifthe x-intercept of some line L is double as that of the line, 
3x + 4y= 12 and the y-intercept of Z is half as that of the 
same line, then the slope of Z is : [Online April 22, 2013] 
(a) -3 (b) —3/8 (c) —3/2 (d) —3/16 
Ifthe line 2x + y= k passes through the point which divides 
the line segment joining the points (1,1) and (2,4) in the 
ratio 3 :2, then k equals : [2012] 
®™@2 M5 @6 WF 
The line parallel to x-axis and passing through the point of 
intersection of lines ax + 2by+ 3b =0 and bx— 2ay—3a=0, 
where (a, b) # (0, 0) is [Online May 26, 2012] 
(a) above x-axis at a distance 2/3 from it 


(b) above x-axis at a distance 3/2 from it 
(c) below x-axis at a distance 3/2 from it 
(d) below x-axis at a distance 2/3 from it 
If the point (1, a) lies between the straight lines 
x+y=1 and2(x+ y)=3 then a lies in interval 
[Online May 12, 2012] 


3 3 1 
(a) [3] (b) (13) (©) (-»,0) () (0.3 


Ifthe straight lines x + 3y=4, 3x+y=4 andx+y=0 form 
a triangle, then the triangle is [Online May 7, 2012] 


(a) scalene 

(b) equilateral triangle 

(c) isosceles 

(d) right angled isosceles 

IfA (2,—3) and B(—2, 1) are two vertices ofa triangle and 
third vertex moves on the line 2x +3. y =9, then the locus 


of the centroid of the triangle is : [2011RS] 
(a) x-y=l (b) 2x+3y=1 
(c) 2x+3y=3 (d) 2x-3y=1 


If (a,a’ ) falls inside the angle made by the lines y = : : 


x>0Q and y=3x, x>0, thena belong to [2006] 


if 1 1 
(a) (0, | ) B,0) © (33) (@) [-3-4) 
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A straight line through the point A (3, 4) is such that 
its intercept between the axes is bisected at A. Its equation 


is [2006] 
(a) x+y=7 (b) 3x-4y+7=0 
(c) 4x+3y=24 (d) 3x+4y=25 


The line parallel to the x- axis and passing through the 
intersection of the lines ax + 2by + 3b = 0 and 
bx —2ay—3a=0, where (a, b) # (0, 0)is [2005] 


3 
(a) below the x - axis at a distance of a from it 
; : 2 ; 
(b) below the x - axis at a distance of = from it 
: : 3 ‘ 
(c) above the x - axis at a distance of 5 from it 


(d) above the x - axis at a distance of : from it 


The equation of the straight line passing through the point 
(4, 3) and making intercepts on the co-ordinate axes whose 


sum is—] is [2004] 
(a) <= land a 1 

(b) 5 >= Land +> 1 

(c) ; ala = 

(d) Z z= 1 and a4 1 


Let A(2,—3) and B(-2, 3) be vertices ofa triangle ABC. 
If the centroid of this triangle moves on the line 
2x +3y =1, then the locus of the vertex C is the line 
[2004] 
(a) 3x-2y=3 (b) 2x-3y=7 
(c) 3x+2y=5 (d) 2x+3y=9 


Locus of mid point of the portion between the axes of 
x cosa +y sina =p whre p is constant is [2002] 


4 
a) e+y= 7 (b) xP +y=4p? 


ome 
(c) ee @ >+>= 
x“ oy Pp x y 


4 
— 


1 
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Distance Between two Lines, Angle 
Between two Lines and Bisector of 
the Angle Between the two Lines, 
Perpendicular Distance of a Point 
from a Line, Foot of the 
Perpendicular, Position of a Point 
with Respect to a Line, Pedal 
Points, Condition for Concurrency 
of Three Lines 


TOPIC 


Let L denote the line in the xy-plane with x and y intercepts 
as 3 and | respectively. Then the image of the point (—1, — 4) 
in this line is: [Sep. 06, 2020 ID] 


8 29 (29,2! 
© |5°5 CR rar 
Ifthe line, 2x-—y+3 =O is ata distance —~ and —— from 
Fi ‘ 
the lines 4x —2y + a = 0 and 6x —3y + B =0, respectively, 


then the sum ofall possible value of a and B is 

[NA Sep. 05, 2020 (D] 
The locus of the mid-points of the perpendiculars drawn 
from points on the line, x= 2y to the line x = yis: 

[Jan. 7, 2020 (ID] 

(a) 2x-3y=0 (b) 5x-—7y=0 
(c) 3x-2y=0 (d) 7x-Sy=0 
A straight line L at a distance of 4 units from the origin 
makes positive intercepts on the coordinate axes and the 
perpendicular from the origin to this line makes an angle 
of 60° with the line x + y=0. Then an equation of the line 
Lis: [April 12, 2019 dD] 
(a) x+V3y=8 
(6) (v3 +1)x+(V3 -Dy =8V2 


(c) V3x+y=8 
(d) None of these 
Lines are drawn parallel to the line 4x — 3y + 2=0, ata 


3 
distance 5 from the origin. Then which one of the 


following points lies on any of these lines ? 
[April 10, 2019 ID] 
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Ifthe two lines x + (a—1) y= 1 and 2x + a’y=I (a €R— {0,1}) 
are perpendicular, then the distance of their point of 
intersection from the origin is: [April 09, 2019 (ID] 


2 2 2 
(a) 2 0) 5 oc (d) ae 


A rectangle is inscribed in a circle with a diameter lying 
along the line 3y =x +7. Ifthe two adjacent vertices of the 
rectangle are (—8, 5) and (6, 5), then the area of the rectangle 
(in sq. units) is: [April 09, 2019 ID] 
(a) & (b) 98 (c) 72 (d) 56 

Suppose that the points (h, k), (1, 2) and (— 3, 4) lie on the 
line L,. Ifa line L, passing through the points (h, &) and 
(4,3)1 is perpendicular on L,, then equals : 


[April 08, 2019 (ID] 


i 1 
(a) 3 (b) 0 (c) 3 (d) “7 


Ifthe straight line, 2x —3y + 17 =0 is perpendicular to the 
line passing through the points (7, 17) and (15, B), then B 
equals : [Jan. 12, 2019 (1)] 


= ee d) 5 
@ 5 O->; @ 
Two sides of a parallelogram are along the lines, x + y =3 
and x —y +3 =0. Ifits diagonals intersect at (2, 4), then 
one of its vertex is: [Jan. 10, 2019 CID] 
@ 35) ®O 2D © 26) @ G,6) 
Consider the set of all lines px + qy +r =0 such that 
3p+2q+4r=0. Which one of the following statements is 
true? [Jan. 9, 2019 (D] 


(b) -5 


3 1 
(a) The lines are concurrent at the point ( 4? 3). 


(b) Each line passes through the origin. 
(c) The lines are all parallel. 
(d) The lines are not concurrent. 
Let the equations of two sides of a triangle be 
3x — 2y + 6 = 0 and 4x + Sy — 20 = 0. If the orthocentre 
of this triangle is at (1, 1), then the equation of its third 
side is: [Jan. 09, 2019 (ID] 
(a) 122y —26x — 1675 =0 
(b) 122y + 26x + 1675 =0 
(c) 26x + 6ly + 1675 =0 
(d) 26x — 122y — 1675 =0 
The foot of the perpendicular drawn from the origin, on 
the line, 3x +y=A(A #0) is P. If the line meets x-axis at A and 
y-axis at B, then the ratio BP : PA is 
[Online April 15, 2018] 
(a) 9:1 (b) 1:3 (c) 1:9 (d) 3:1 
The sides of a rhombus ABCD are parallel to the lines, 
x-y+2=0and 7x —y +3 =0. If the diagonals of the 
rhombus intersect at P(1, 2) and the vertex A (different 
from the origin) is on the y-axis, then the ordinate of A is 
[Online April 15, 2018} 
(a) 2 


7 5 
(b) 4 (c) (d) 5 
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Straight Lines and Pair of Straight Lines 


Let a, b, c and d be non-zero numbers. If the point of 

intersection of the lines 4ax + 2ay +c =O and 5hx + 2by+d 

=0 lies in the fourth quadrant and is equidistant from the 

two axes then [2014] 

(a) 3bc—2ad=0 (b) 3bc + 2ad=0 

(c) 2bc—3ad=0 (d) 2bc + 3ad=0 

Let PS be the median of the triangle vertices 

P(2, 2), O(6, —1) and R(7, 3). The equation of the line 

passing through (1, —1) and parallel to PS is: [2014] 

(a) 4x+7y+3=0 (b) 2x-9y—-11=0 

(c) 4x-7y-—11=0 (d) 2x+9y+7=0 

Ifa line Lis perpendicular to the line 5x — y= 1, and the area 

of the triangle formed by the line L and the coordinate axes 

is 5, then the distance of line L from the line x + 5y= 0 is: 
[Online April 19, 2014] 


7 5 7 5 
(a) 5 (b) ir) (c) Jp (d) i 
Ifthe three distinct lines x + 2Zay+a=0,x + 3by+ b= 0 and 
x + 4ay+a=Oare concurrent, then the point (a, b) lies on 
a: [Online April 12, 2014] 
(a) circle (b) hyperbola 
(c) straight line (d) parabola 
The base of an equilateral triangle is along the line given 
by 3x + 4y= 9. Ifa vertex of the triangle is (1, 2), then the 
length ofa side of the triangle is: [Online April 11, 2014] 


2V3 4V3 4V3 23 
oF oe oF OF 


Ifthe image of point P(2, 3) ina line Lis Q(4, 5), then the 
image of point R(0, 0) in the same line is: 
[Online April 25, 2013] 
@ 22) 6 45 ©6644 @ (7) 
Let 0, be the angle between two lines 2x + 3y +c, = Oand 
—x+5y +c, =0 and 0, be the angle between two lines 
2x + 3y+c,=Oand—x+ 5y+c,=0, wherec,,c,, c,areany 
real numbers : 
Statement-1: Ifc, and c, are proportional, then 0, = 9,,. 
Statement-2: 0, = 0, for all c, andc,. 
[Online April 23, 2013] 
(a) Statement-1 is true, Statement-2 is true; Statement-2 is 
a correct explanation of Statement-1. 
(b) Statement-1 is true, Statement-2 is true; Statement-2 is 
not a correct explanation of Statement-1. 
(c) Statement-1 is false; Statement-2 is true. 
(d) Statement-1 is true; Statement-2 is false. 
Ifthe three lines x —3y =p, ax + 2y=q and 
ax +y=r form a right-angled triangle then : 
[Online April 9, 2013] 
(b) a2-6a-12=0 
(d) a2-9a+12=0 


(a) a2-9a+18=0 
(c) a*—6a—18=0 
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Consider the straight lines 

L,:x-y=1l 

L,:xty=1 

Lx: 2x+2y=5 

Ly:2x—2y=7 

The correct statement is [Online May 26, 2012] 
(a) L || Ly, Ly || Lz, L, intersect Ly. 


(b) LZ, 1 Ly, L, || L3, Ly intersect L,. 


(c) L, 1 Ly, Ly || L,,L, intersect Ly. 


(d) , LL,, L, 1 L,,L, intersect Ly. 

Ifa, b,c € Rand 1 isa root of equation ax? + bx +c=0, 

then the curve y = 4ax? + 3bx + 2c, a# 0 intersect x-axis at 
[Online May 26, 2012] 

(a) two distinct points whose coordinates are always 

rational numbers 

(b) no point 

(c) exactly two distinct points 

(d) exactly one point 

Let L be the line y = 2x, in the two dimensional plane. 
[Online May 19, 2012] 

Statement 1: The image of the point (0, 1) in Z is the point 


Statement 2: The points (0, 1) and (42) lie on opposite 
sides of the line L and are at equal distance from it. 
(a) Statement | is true, Statement 2 is false. 
(b) Statement | is true, Statement 2 is true, Statement 2 is 
nota correct explanation for Statement 1. 
(c) Statement | is true, Statement 2 is true, Statement 2 is 
acorrect explanation for Statement 1. 

(d) Statement | is false, Statement 2 is true. 
If two vertices ofa triangle are (5, —1) and (—2, 3) and its 
orthocentre is at (0, 0), then the third vertex is 

[Online May 12, 2012] 
@ 4-7) ©) C4-7) © 64.) © GD 
If two vertical poles 20 m and 80 m high stand apart on a 
horizontal plane, then the height (in m) of the point of 
intersection of the lines joining the top of each pole to the 
foot of other is [Online May 7, 2012] 
(a) 16 (b) 18 (c) 50 (d) 15 
The point of intersection of the lines 
(a3 +3)x + ay +a—3=Oand 
(a> +2)x+ (at 2)y+2a+3=0 (areal) lies on the y-axis for 

[Online May 7, 2012] 

(a) no value of a (b) more than two values of a 
(c) exactly one value of a (d) exactly two values of a 
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The lines x+ y= |a| and ax —y = | intersect each other in 


the first quadrant. Then the set of all possible values of a 
in the interval : [2011RS] 


(a) (0,20) (b) [Le) © (-1%) @) (-LI) 

The lines ZL, : y—x =0 and L, : 2x + y= 0 intersect the line 

L,:y+2=0 at Pand Q respectively. The bisector of the 

acute angle between L, and L, intersects L, at R. [2011] 

Statement-1: The ratio PR : RO equals 2,/2 : /5 

Statement-2: In any triangle, bisector ofan angle divides 

the triangle into two similar triangles. 

(a) Statement-1 is true, Statement-2 is true; Statement-2 is 
not a correct explanation for Statement-1. 

(b) Statement-1 is true, Statement-2 is false. 

(c) Statement-1 is false, Statement-2 is true. 

(d) Statement-1 is true, Statement-2 is true; Statement-2 is 
a correct explanation for Statement-1. 

The lines p(p? +1)x— y+q=0Oand 

(p2+ 1)2x+ (p2+ l)y+2q= 0 are perpendicular to acommon 

line for : [2009] 

(a) exactly one values of p 

(b) exactly two values of p 

(c) more than two values of p 

(d) no value of p 

The shortest distance between the line y— x = 1 and the 


curve x= y’ is: [2009] 
2V3 3V2 3 3/2 
(a) aR (b) 5 (c) 5 (d) =e 


The perpendicular bisector of the line segment joining 
P (1, 4) and Q(k, 3) has y-intercept -4. Then a possible 
value of k is [2008] 
(a) 1 (b) 2 (c) 2 (d) 4 

Let P=(-1, 0), Q=(0, 0) and R= (3, 3 V3 ) bethree point. 
The equation of the bisector of the angle PQR is [2007] 


(b) x+.By =0 


(d) reyno 


(a) Bee yeo 


(c) V3x+y=0 


If x1,%2,%3 and 34,¥,¥3 are bothin GP. with the same 
common ratio, then the points (x),)1),(%2,¥2) and 


(x3,3) [2003] 
(a) are vertices ofa triangle 

(b) lie ona straight line 

(c) lie on an ellipse 


(d) lie onacircle. 


89. Asquare ofsidea lies above the x-axis and has one vertex 
at the origin. The side passing through the origin makes an 
angle of 0 <a< =) with the positive direction ofx-axis. The 
equation of its diagonal not passing through the origin is 

[2003] 
(a) y(cosa+sina)+ x(cosa—sina)=a 
(b) (cosa —sina)—x(sina —cosa) =a 
(c) y(cosa+sina)+ x(sina—cosa)=a 
(d) y(cosa+sina)+x(sina+cosa) =a 
“TOPIC 4] Pair of Straight Lines EO 
q Yes ee eee lee er ee ese q 

90. The equation y= sin x sin (x + 2)—sin’ (x + 1) represents 
a straight line lying in: [April 12, 2019 (D] 
(a) second and third quadrants only 
(b) first, second and fourth quadrant 
(c) first, third and fourth quadrants 
(d) third and fourth quadrants only 

91. fone of the lines of my? + (1—m*) xy—mx?= 0 isa bisector 
of the angle between the lines xy=0,thenmis [2007] 
(a) 1 (b) 2 (c) -1/2 (d) —2 

92. Ifone of the lines given by 
6x? — xyt Acy? =0 is 3x+ 4y=0, then c equals [2004] 
(a) -3 (b) 1 (c) 3 (d) 1 

93. If the sum of the slopes of the lines given by 
x7 2exy —7 y? = (is four times their product c has the 
value [2004] 
(a) —2 (b) -1 (c) 2 (d) 1 

94. If the pair of straight lines x? — 2 pxy— y? =0 and 
eS 2qxy - y = 0 be such that each pair bisects the angle 
between the other pair, then [2003] 
(a) pq=-1 (&) p=q = © p=-q (d) pq=l. 

95. The pair of lines represented by 
3ax? + Sxy + (a*—2)y=0 
are perpendicular to each other for [2002] 
(a) two values of a (b) Va 
(c) for one value of a (d) for no values of a 

96. Ifthe pair of lines ax*+ 2hxy + by? + 2gx + 2fy +c=0 


intersect on the y-axis then 
(a) 2fgh =bg?+ ch? 
(c) abc=2fgh 


[2002] 
(b) bg? ch? 
(d) none of these 
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Straight Lines and Pair of Straight Lines M-129 


_ Hints & Solutions 


1. (b) Let AABC be in the first quadrant 


1 
i =-— AC-1,7 
Slope of line AB ; 3 ©) (-1,7) 
Slope of line AC=2 
Length of AB = 5 Ok a P 
| \ ZN 
ce 
B-7,1) S C(5, -5) 
£7 
B (3,1) eae 
x= a 
“. Equation of AS is y—7 =2(x+1) 
Itis given that ar(AABC) = 55 y=2x+9 wd) 
1 12 
3 AB AC = 55 AC =10 Myc == 72 
1 
.. Coordinate of vertex C = (1+10cos0, 2+10sin@) ”. Equation of BP is y-1= Phi +7) 
x 9 . 
“tan =2 => cos0 : , sin@ : vents (di) 


V5 V5 


. Coordinate of C = (1+ 2/5, 2+ 4/5) 


From equs. (i) and (ii), 


ae mad 


. Abscissa of vertex C is 1425. BApga gto 


2. (b) Mid point of line segment PO be e& 2) : = 3x=I>x=-3 
AL ys3 


*. Slope of perpendicular line passing through 
(5) P will be centroid of AABC 


de 
k+1 7 2 15 17 8 
x = aa 2 2 

(0,-4) ana ( 5 4 Esl, Fel (28) PO = (4)? +3)? =5 

2 

4-3 1 5. (ob) ~ From the mid-point formula co-ordinates of vertex B 
Slope of PO at em ou 1-k and Care B(— 3, 0) and C (3, 4). 
Now, centroid of the triangle 

ae $34 04449 1 
“14k 1-k o=( i —s )>o-(42] 
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A(1, 2) 
(-1, 1) (2, 3) 


B Cc 
(c) Let point P (A, k) 
OA=1 
So, OP + AP =3 


=> Vn? 4k +h? 4+(k-1? =3 


=> WP+(kK-IP=9FW +H Gly? 4K? 
> 6V hz + k2 =2k+8 


=> 9h? + 8k-8k-16=0 
Hence, locus of point P is 
9x? + 8) 8y—16=0 

(b) Since, Mop * Mpy= -1 


1 


=e OR Mpy 
_y=3 
> sae a 
=> y=3 
Mpg X May —l 
ly 
=> —x-=-1 
4 x 
=> y=—-4r 
3 
S y= = 
ee 


3 
Vertex Ris (=. 3] 


Hence, vertex R lies in second quadrant. 


(b) Since Orthocentre of the triangle is A(—3, 5) and 
centriod of the triangle is B(3, 3), then 


AB = ,/40 = 210 
eee 
A BC 


Centroid divides orthocentre and circumcentre of the 
triangle in ratio 2 : 1 
.. AB: BC=2:1 


Now, AB= =AC 


=> AC=5AB=5(2410) => AC= 3,10 


Radius of circle with AC as diametre 


AC 3 -_, [5 
22% 0= "yo 
(b) 


For A; 


x _ y = 2 
cos30°— sin30° 


=> x=v3 andy=1 


For C, 

x _ y = 
cosl20° sin120° 
=> x=-l y= 3 
For B, 

ee pee SRE | 
cos75°  sin75° 
> x= 3-1 
and y = V3 +1 
“= Sum= 23-2 


(c) Let slope of incident ray be m. 
.. angle of incidence = angle of reflection 
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nt far 9 
1+7m AG, 0) 
m-7 9 m—-7 9 

or = 
1+7m 13 1+7m 13 
13m—91=9+63m or 13m—91=—9—-63m 


50m =—100 or 76m=82 atbte 
=> x-coordinate of incentre 


_ 2x04+2V2.042.2 2 5 
2424 94/2 2452 


14. @ Let abcissa of Q =x 


Now, x-co-ordinate of incentre is given as 


ax, + bXy +X; 


Uv 


anil el 
> ae or me 38 


1= 0 1 a 
> y- == "5 &—0) or y-l= 3 (x—0) 


: Q (6, 7) 
iex+2y—2=0 or 38y—38-—41x=0 


=> 41x-38y+38=0 
11. (a) Equation of line L 


ae (180° — 0) 
2 4 
2x+y=4 (i) 
(1, 2) 
Q=(x,0) 
0-7 0-3 
tan 0 = ——., tan (180°-0) = 
For line ai x-6 ( ) x-1 
5, ae _ i) Now, tan (180° — 0) =— tan 0 
solving equation (i) and (i1); we get point of intersection 
-3 =7 ) 
12 ‘ = Sy gees 
[4/52 “ xy-l x-6 2 


15. (a) Given: A(,k), BC, 1) and CQ, 1) are vertices ofa right 
2 © (os }0. 3) C(89,30) angled triangle and area of AABC = 1 square unit 


1 


Slope of AB = 3 


1 
Slope of BC = 3 


So, lies on same line 
13. (b) From the figure, we have 


1 1 
a=2, b= 2/2, c=2 = 5 *BCXAB = 1= > @|k-D 
X, =0,xX,=0, x3 =2 +(k-l)=2 > k 1,3 


We know that, area of right angled triangle 
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16. (c) Vertex oftriangle is (1, 1) and midpoint of sides through 


this vertex is (— 1, 2) and (3, 2) 
A(1, D) 


(-1,2) (3, 2) 


Cc 
(x, y)) (X5, y>) 
1+x, 9 -2 
y) 2 
=> B(3,3) 
1+ 
Se ee 
2 2 
= CG,3) 
. Centroidis 17375 14343 


3 


17.) (xa)? +(y-b)” =(e-a) +(V-By)? 
(ay ~49) + (by ~ba)y +5 (ay? +by? ~a? ~b?) =0 
Comparing with given eqn. we get 
c= 5 (ay? + by? - a? =b) 


18. (©) We know that centroid 


xX, + XQ + %3 w+y+¥s) 
x, = > 
(x,y) ( 3 3 


_ acost+bsint+1 
an ans 
=> acost+bsint =3x-1 
_ asint —bcost 
7 3 
=> asint—bcost =3y 
Squaring and adding, 


(3x-1)° + (By)? =a? +b? 


19. (a) AB= (441)? +(0+1)? = 26; 
BC = (341)? +(5+1)* =/52 
CA=(4-3)? +(0-5)? = 26 ; 


** AB=CA 
.. Isosceles triangle 


= (126 P+ (126 P=52 


20. 


21. 


22. 


BC? = AB? + AC? 

.. right angled triangle, 

So, the given triangle is isosceles right angled . 
(5) 


f(x)= 


1 1 
5x‘ cos (4) +x3 sin (4) +2)x, x>0 
Pa x 


x=0 
1 
yt x30 
Now, f"(0*)= ("0") => 2A =10>2=5 


(a) Coordinates of centroides 


c-(# +%2 +%3 Vit y2 *25) 


f"(~)= 


(20x° -x)sin{ 4 - 8x *cos( +) +10, x<0 
x. 


(20x° veos(/ ), 8x° sin 


3 ° 3 


“(24 an 


3 3 
The given equation of lines are 
x+3y—-1=0 (A) 
3x-y+1=0 (il) 


Then, from (i) and (ii) 


12 
point of intersection P (-2-2) 


equation of line DP 


8x—1ly+6=0 
(b) Y 
dS 
7 


7 x 


Since point at 4 units from P (2, 3) will be 
A (4 cos@ + 2, 4 sinO + 3) and this point will satisfy the 
equation of line x + y=7 


, 1 
= 
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Straight Lines and Pair of Straight Lines 


On squaring 
Be) ee ea 
1+tan?0 4 


=> 3tan20+ 8tan 0 +3=0 


—8+2 
=> tan@= ; v7 (ignoring —ve sign) 
=> tanO= ~822V7 _1-V7 
6 1+V7 


(c) A point which is equidistant from both the axes lies 
on either y = x andy =—x. 

Since, point lies on the line 3x + 5y=15 

Then the required point 


15 15 15 
IS >(x,y)= ( 8 {1% quadrant} 


Hence, the required point lies in 18 and 2"4 quadrant. 


y B(x, 80) 


qd) 


Equations of lines OB and AC are respectively 


80 ; 
y=—x ...(1) 
x 
xy 
eee ae oe 
x, 20 =] ...(ii) 


** equations (i) and (ii) intersect each other 


25. 


26. 


M-133 


*, substitute the value of x from equation (i) to equation 
(ii), we get 
LP 2 
80 20 
>yt4y=80>y 


1 


16m 
Hence, height of intersection point is 16 m. 
(b) Since, P is mid point of MN 


O+x 
2 
>x=-3x2 >x=-6 


Then, 


3 


yt0 
and ie ea x4>y=8 
Hence required equation of straight line MN is 


zy 
-6 8 


(a) Since, in parallelogram mid points of both diagonals 


=1 => 4x-3y+24=0 


coinsides. 
. mid-point of AD = mid-point of BC 


c @,5) D 
(x4.¥4) 
A B 
(1,2) (3,4) 
E& y, +2 34+2 445 
a aa see: 
(9) = (4,7) 


Then, equation of AD is, 


y-7= Tog @-4) 


(=> 4 
vara 3 Ke) 


3y—21=5x-20 
5x-3y+1=0 
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pi: AS) Ui} Then, the locus of R is = oe or 3x + 2y= xy. 
x y 
30. (b) Median through Cis x=4 
So the x coordianate of C is 4. let C = (4, y), then the 
midpoint of A (1, 2) and C (4, y) is D which lies on the median 
through B. 
A 
Q(1, 4) R(3, -2) 
Let centroid C be (a, ) D 
1+3+h 
we have a= 3 =>h=3a-4 
4-2+k B C 
B= =>k=3B-2 
3 
: _{1+4 2+y 
but P(A, k) lies on 2x —3y + 4 =0 o RS eG 
=> 23a-—4)-33B-2)+4=0 
=> 6a-9B-8+6+4=0 ite ag as 
=> 60-98 +2=0 2 
Locus: 6x —9y+2=0 So, C=(4, 3). 


The centroid of the triangle is the intersection of the 


=> y= es .. its slope = e = ba mesians. Here the medians x = 4 andx +4 andx+y=5 
9 9 - intersect at G (4, 1). 
28. (pb) Equation of the line is: The area of triangle A ABC =3 x AAGC 
3x+ 4y=24 1 
x y = 3x— [1(1-3)+4@GB-2)+42-1)]=9. 
Papel 2 
or =+ =] 
8 6 
coordinates of A, B & O are (8, 0), (0, 6) & (0, 0) 31 
respectively. 
=> OA=8, OB=6& AB=10. 
Incentre of AOAB is given as: 
j x (SROESRB TORO Seo OxO ONO) =(2,2). 
8+6+10 8+6+10 
A x-yta=0 B 
29. (b) Equation of PQ is 
pe Let other two sides of rhombus are 
. . (A) x-y+a=0 
and 7x -y+ 1=0 
then O is equidistant from AB and DC and from AD and 
BC 
R(h, k 
(0, K)Q ae “. | 14241|=|-1424+4) 5145-3 


and |-7+2-5|=|-7+2+p|>p=15 

.. Other two sides are x — y—3 =O and 
7x-yt+15=0 

.. On solving the eq’s of sides pairwise, we get 
the vertices as 


O P(h, 0) 
Since, (i) passes through the fixed point (2, 3) Then, 


is = | 
Bae 24 (FS }a2, }¢ 3,-6) 
h k 3° 3 
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Straight Lines and Pair of Straight Lines 


(c) Length of L to 4x + 3y= 10 from origin (0, 0) 
10 


Py= 5 
Length of L to 8x + 6y + 5 = 0 from origin (0, 0) 


Sy 
Po“ 102 
- Lines are parallel to each other > ratio will be 4: 1 or 1:4 
(a) L,:4x+3y—-12=0 
L,:3x+4y-12=0 
L,+AL,=0 
(4x + 3y—12)+A Bx 
x (4+3A)+y(3+4A) 


Point A eed) 
4432 


4y—12)=0 
12(1+4)=0 


> 


12(1+2) 


Point B | 0, 
3+42 


6(1+A) ; 
443d we (i) 


mid point > h= 


i= 6(1+A) 
3442 

Eliminate i from (1) and (ii), then 
6(h + k) = Thk 
6(x+ y)= Txy 
@ x-y=4 
To find equation of R 
slope of L=0 is 1 
=> slope of QR=- 1 
Let QRisy=mx+ce 

yu-xte 

xt+y-c=0 
distance of QR from (2, 1) is 2/3 


23 _|2+1=c| 


2 


2.16 =P 

c-3= #2V6 c= 3+42V6 
Line can bex+y= 342V6 
x+y=3- 2V6 


35. 


36. 


37. 
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(c) Given eqn of line is y+ V3x-1=0 
=Sy==.3x41 

= (slope) m, = —/3 

Let the other slope be m, 
m, —(—y3) 
1+(-V3m)) 


.. tan 60° = 


=m), =0,m, = 3 
Since line L is passing through (3, —2) 


y-(2)=+ V3(x -3) 
=>y+2= J3(x-3) 


y— 3x +24+3V3 =0 


(d) Circumcentre = (0, 0) 


((a+1)? (a-1)7) 
Centroid= |“ >| 


We know the circumcentre (O), 
Centroid (G) and orthocentre (H) of a triangle lie on the 
line joining the O and G 


Peers eee 
Saag: A 


2 42 
= Coordinate of orthocentre = a ; a i 
Now, these coordinates satisfies eqn given in option (d) 
Hence, required eqn of line is 

(a-1%x-(a+ 1 y=0 

(b) 


C(0, b) 


O (0, 0) 


A divides CB in 2: 1 
[1x0+2x0) 2a 
ih Gua J 3 
=> a=6 >= coordinate of B is B (6, 0) 
(3 xb+2x °) b 
= 142 / 3 
=>b=9 and C (0, 9) 
Slope of line passing through (6, 0), (0, 9) 
9 3 


slope, m = —~=-—= 
3 =6 2 
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3 
Equation of line y — 0 = a —6) 


2y =-3x + 18 
3x + 2y = 18 
38. @ 


—2y=2 


Equation of RQ is x — 2y = 2 ...(i) 

aty =0,x=2 [R(2, 0)] 

as PQ is parallel to x, y-coordinates of Q is also 3 
Putting value of y in equation (1), we get 


Q (8, 3) 


8+54+2 343) 
ae 8 le. 
Only (2x — Sy = 0) satisfy the given co-ordinates. 
39. (b) Suppose B(0, 1) be any point on given line and 


Centroid of APQR = ( 


co-ordinate of A is (v3 , 0). So, equation of 


OD 


FANCERD) 


#B(0,-1) 
-1-0  y-0 
0-53 205 
= Siy=x-3 
40. (b) LetC=(x,,y,) 
A(-3, 2) 


Reflected ray is 


42. 


41. 


> 


Centroid, E -( — +3) 


Since centroid lies on the line 
3x+4y+2=0 


(25) 4(2123) r2=0 
3 3 
=> 3x,+4y,+3=0 


Hence vertex (x,, y,) lies on the line 
3x+4y+3=0 


(b) Let y-coordinate of C = 5 
“. C=(2a, bd) 


Yh 


AB= V4a? +a? - /5a 
Now, AC=BC => b=,/4a?+(b-a)* 


=> b?=4a?+ b*+ a —2ab 


5 
=> 2ab=5a2 > b= a 


Sa 
- (=| Ia == 
<< (20%) 


Hence area of the triangle 


2a 0 1 1 2a 0 1 
a 0 ail me 0 ai il 
2a ele 1 0 28 0 

2 2 


2 
1 ais [ 2) 5a 
2 2 2 
Since area is always +ve, hence area 


ae it 
= — sq. uni 
5) q, 


(d) Given line 3x + 4y = 12 can be rewritten as 


3x 4y 
iw i 


x oy 
43 


=> x-intercept = 4 and y-intercept = 3 


Let the required line be 
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44. 


45. 
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Straight Lines and Pair of Straight Lines 


L: ~+~~=1 where 
a b 


a=x-intercept and b=y-intercept 
According to the question 
a=4x2=8 and b=3/2 


x 2 
. Required line is ~y a1 


8 3 
=> 3xt 16y=24 
> je 
16 16 


Hence, required slope = vA , 

(c) Let the points be A (1,1) and B (2,4). 
Let point C divides line AB in the ratio 3 : 2. 
So, by section formula we have 


C aa ieee) (2 4) 


342 ° 342 5°5 


Since Line 2x + y=k passes through C (2.3) 


2x8 14 
| 

(c) Given lines are 

ax + 2by + 3b =O and bx — 2ay—3a=0 

Since, required line is || to x-axis 

“x=0 

We put x = 0 in given equation, we get 


=> k >k=6 


3 
2by=-3b> vara 


This shows that the required line is below x-axis at a 


3 
distance of 5 from it. 


qd) 


Since, (1, a) lies between x + y=1 
and 2(x+ y)=3 

-. Putx=1in2(@+y)=3. 

We get the range of y. Thus, 


46. 


47. 


48. 


M-137 


1+y)=3 2g 
Ct ee 


1 
Thus ‘a’lies in | 9, FI 


(c) Let equation of AB: x+3y=4 

Let equation of BC : 3x + y=4 

Let equation of CA: x+y=0 

Now, By solving these equations we get 
A=(2, 2), B=(1, 1) and C=(2,-—2) 


Now, 4B =/9+1= 10; 
BC = 1+9 = 10 
and C4 = J16+16 = ¥32 


Since, length of AB and BC are same therefore triangle is 
isosceles. 


(b) A(2, -3) 


BO, 1) C (a, B) 


; 2-2+a -3+1+8 
Centroid (h,k) = 3 3 


a=3h 
B-2=3k 
B=3k4+2 


Third vertex (a, B) lies on the line 


2x+3y=9 
2a+3B =9 
2(3h) +3(3k +2) =9 
2h+3k =1 
2x+3y=1 


(c) Clearly for point P, 
y 
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52. (@) Let the vertex C be (A, 4), then the 


centroid of AABC is (2 +%24%3 Yi* V2 +) 
3 


2-2+h -34+1+k 
“L307 3 

h —2+k ; 
= |—,—~— }. Itlieson 2x +3y =1 


= 2+k=15>2h4+3k=9 


= Locus of Cis 2x+ 3y=9 
53. (@ Equation of AB is Y 
x cosa +ysina =p; 


: B 
eG 2/5 i. 
‘: Ais the mid point of PQ, P P M %y Y4) 
a+0 0+b = 2 ; y =] 
. =3; ; =4>a=6,b=8 p/cosa p/sina Oo Fi 


: ee So, co-ordinates of A and B are 
.. Equation of line is ‘a + = 1 


P P 
= 0} d C ; 
or 4x+3y=24 . (2. aa sin a 
(a) The eqn. of line passing through the intersection of 


lines ax + 2by +3b=0 and 
bx —2ay—3a =0 is Mepn=(2—52) 
ax + 2by + 3b+ A (bx—2ay—3a)=0 

=> (at+bir)x+(2b-2a} Jy+3b-3Xa=0 *] 
Required line is parallel to x-axis. 
.at+br=0 > dA =-alb 


So, coordinates of midpoint of AB are 


~ 2cosa aS 2sina 
=> cosa =p/2x, and sina = p/2y, ; 


cos? t+sin?a =1 


=> ax+2by+ 3b 2 (bx — 2ay —3a)=0 l l 4 
b Locus of (x,,y,) is —+—=—. 
1 2by+3b—ar+ 2 y 43% =o ee 
ey acceler a? 54. (a) The line in xy-planeis, 
( 2a? \ 3a? x 
2b+—— | +3b+ —=0 ty=l>xt3y—-3=0 
takers Maa: 3 
(op? m 202 \ (342 ao) Let image of the point (—1, —-4) be (a, B), then 
y = 
[ b ] [ b a+1_ B+y_ 2(-1-12 -3) 
1 3 10 
_ Sie 4B") 3 
2b? +a7) 2 + gajePt4 
So it is 3/2 units below x-axis. 3 5 
(a) Let the required line be ~ +2 =1 (i) _uU 28 
a b Sa ge ie 
thenat+ b=-1 > b=-a-1 (ii) 
23 55. (30) 
(i) passes through (4,3), —+>=1 Lde= 2920 
=> 4b+3a=ab ... (il) & 
Putting value of b from (ii) in (iii), we get L:4x-2y+a=0>2x-yt 5 0 
a’ -4=0>a=12>5b=-3o0rl 
.. Equations of straight lines are L,:6x-3y+Bp =0=> 2x-y4 B -0 
x oy x y 3 
+—~=lor +—=1 


2 3 2 1 
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Straight Lines and Pair of Straight Lines 


Distance between L, and L, ; 


a-6 1 

a a—-6|=2 
2V5| V5 | | 
>a=4,8 
Distance between L, and L, : 
B-9 2 

===> |8-9|-6 
Pe V5 
> B=15,3 


Sum ofall values =4+ 8+ 15+3=30. 


k 
Since, slope of PO = 


=> k-a=-h+2a 


_ht+k ; 
> a= ee (1) 
Also, 2h = 20+ B and 
2k=a+B 
=> 2h=a+2k 
=> a=2h-2k ..(i) 
From (i) and (ii), we have 


nt = 2(h-h) 


So, locus is 6x-—6y=x+y 
=> 5x=Ty = 5x-Ty=0 
(b) *.. perpendicular makes an angle of 60° with the line 


x+y=0. 
the perpendicular makes an angle of 15° or 75° with 


X-axis. 


x+y=0 


Hence, the equation of line will be 
x cos 75° + y sin 75° =4 
or xcos15°+ysin 15°=4 


58. 


59. 


60. 


M-139 


(VB -Dxt+(8 +Dy=8 v2 
or (43 +Ix+(¥3 -Dy=8 v2 


(a) Let straight line be 4x -—3y+a=0 


3 
** distance from origin = 5 


bid 
5 >a=+43 


ne 
Hence, line is 4x —3y + 3 =0 or 4x-3y—3 =0 


12 
Clearly | —7>> | satisfies 4x-3y+3=0 
4 3 


(a) ~. two lines are perpendicular > m,m,=— 1 


(— -2 =-| 
7 a-l a 7 
=> 2=a@(l-a)> &@-a@+2=0 


> (at 1) (@+2a+2)=0>a=-1 
Hence equations of lines are x— 2y= 1 and 2x+ y=1 


3 -l 
.. intersection point is (2. =) 


9 1 10 2 
Now, distance from origin i | 95 | 5 


25 25 


(a) Given situation 


** perpendicular bisector of AB will pass from centre. 
.. equation of perpendicular bisector x =— 1 

Hence centre of the circle is - 1, 2) 

Let co-ordinate of D is (a, ) 


a+6 — 


1 and ee 
2 


=> a=-8andp=-l,~. 
| AD |=6and|AB|= 14 
Area=6 x 14= 84 


D=(-8,-1) 
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61. (a) ~ (A,4), (1, 2) and (-3, 4) are collinear 3p+2q+4r=0 
ae = <p+iqtr=0 ii) 
1 2 Y_ - 
ee From (i) & (ji) we get : 
: 3 1 
>ht+2k=5 ...(i) x= vrs 
Now, 1, = : >m,=2 ely Lb] Hence the set of lines are concurrent and passing through 
By the given points (h, k) and (4, 3), the fixed point (3. ;| 
my, an => a ne ee) 

2 A-4 h-4 A x 20-42 
2h—-k=5 fi) 5 @ a5 
From (1) and (11) 

k 1 4x+5y 20=0 
= i co : 
h=3,k=1 A 3 
62. @) «. Equation of straight line can be rewritten as, 
2 #17 h 
Vogt hg? B 3x 2y+6=0 . 
, sche ieee 3x, +6 
.. Slope of straight line = 3 a 
Slope of line passing through the points (7, 17) and (15, B) Since, AH is perpendicular to BC 
_ B-17 _ B-17 Hence, m ,,°M,c=—1 
15-7 8 Seok 
Since, lines are perpendicular to each other. 3 oe 3 
Hence, m,m, =—1 Yl x 5 =-l 
2 
2\(B-17 
=> (3 8 =-1 => B=5 
15—4x, 2 
63. @) 5 R S(%,-l) 3 
<—e 45—12x,=-10x,+ 10 
X-V+3=0 35 
~ 2x, = 35 > X,= > 
P(0,3)x+y=3 35 
(0,3)x+y Q = 4(?.-10) 
Since, x—y+3=0andx+y=3 are perpendicular lines and 
intersection point ofx—y+3=0andx+y=3 is P(0, 3). Since, BH is perpendicular to CA. 
= Mismid-point of PR > R(4, 5) Hence, mg,,* Moy =—l 
Let SQx,, x, +3) and O(x,, 3 —x,) 3x, 
Mis mid-point of SO Se ( 2)- 1 
=> x, +x, =4,x,+343-x,=8 x,-1 5 
=> x,=3,x,=1 
Then, the vertex Dis (3, 6). (3x, +4) 
64. (a) The given equations of the set of all lines 5) G ) x4=5 
= 


px+qyt+r=0 (i) 
and given condition is : 
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Straight Lines and Pair of Straight Lines M-141 


33 .. Parallel equations of the diagonals are 2x + 4y—7 =0 
=> 6x,+8=5x,-5=x,= 33 (-13. =) and 12x—6y+ 13=0 


.. slopes of diagonals are > and 2. 


=> Equation of line AB is 


33 Now, slope of the diagonal from A(0, c) and passing through 
oil 35 P(1, 2) is(2—c) 
+10= “.2-c=2 => c=0 (not possible 
- 19245 ( 2 eee ) 
-1 5 
i2=¢= — S¢= > 
2 2 
7 _ 455 5 
= —6ly—610=—13x4 ”. ordinate of A is 5 
= —122y—1220=—26x+ 455 68. (a) Given lines are 
= 26x—122y—1675=0 4ax + 2ay+c=0 
66. (d) Equation of the line, which is perpendicular to the 5bx +2by+d=0 
line, 3x +y=A(A #0) and passing through origin, is given The point of intersection will be 
by 
x-O y-0O_ a — : 
7 a r 2ad-2bc 4ad-Sbc 8ab-10ab 
For foot of perpendicular See 2(ad — be) _ be—ad 
w= (G0) +(1x0)-A) _ 2 =n ad 
ape 10 = _ 5be—4ad _ 4ad—S5bc 
—2ab 2ab 
: 3X dX i i ion is i i 
gy. feather parnendiealar P= (=. *) Point of intersection is in fourth quadrant so x is 
10 10 positive and y is negative. 


Also distance from axes is same 
' 0| and meets Sox=-y 
(..; distance from x-axis is —y as y 1s negative) 


be-ad _ 5bc—4ad 


Given the line meets X-axis at A = ( 


Y-axis at B= (0, A) 


2 2 2 2 => 3bce—2ad=0 
So, BP= (#4) (2-a) + BP Or _ sir ab 2ab 
10 10 100 100 69. (d) LetP, O, R, bethe vertices of APOR 
2 P (2, 2) 
BP= 90X 
100 
eee: 2) 40 A) 
Na te ; 
QO (6,-1) S R(7, 3) 


=>PA il = ie =>PA=, ie Since PS is the median 
900 100 900 Sis mid-point of OR 


Therefore BP : PA=3 z1 746 3-1 13 
67. () Let the coordinate A be (0, c) So, S= ae i 1 
Equations of the given lines are 
x-y+2=Oand 2-1 2 
7x-y+3=0 Now, Slopeah ly. gg 
We know that the diagonals of the rhombus will be parallel 25 % 
to the angle bisectors of the two given lines; : ; a 
y=x+2andy=7xt+3 Since, required line is parallel to PS therefore slope of 
.. equation of angle bisectors is given as: required line = slope of PS 


Now, egn. of line passing through (1, —1) and havin 
x-y+2_, Tx-yt+3 lake p : ugh ( ) iia 


2 
2 aan a) slope on is 


5x—5y+10= + (7x-y+3) 
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71. 
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y= =-F0e-1 


9y +9 =-2x+2 => 2x4+9y+7=0 
(b) Let equation of line L, perpendicular to 5x — y = 1 
bex+ 5y=c 


e+ Syp=c¢ 


Given that area of AAOB is 5. 


We know 


{area 4= [ior ¥3) +2003 — +3931 v2) 
1 c 
25-319) 


j (x1, 4) = (10,0), (23,73) = C J 


(X2,2) = (¢,0) 
a +/50 


.. Equation of line L is x + 5y = +,/50 
Distance between L and line x + Sy = 0 is 


; +/50-0| 50 5 

~ i? 452] J26 V3 
(c) x+2ay+a =0 (1) 
x+3by+b =0 ..(i1) 
x+4ay+a =0 ...(iil) 
Subtracting equation (111) from (i) 
—2ay = 0 
ayv=0xyv=0 


Putting value of y in equation (1), we get 
x+0+a=0 

x=-a 

Putting value of x and y in equation (ii), we get 
-at+b=0 > a=b 

Thus, (a, 5) lies on a straight line 


(b) P (1,2) 


3x+ 4y=9 
Shortest distance of a point (x,, y,) from line 


ax, + by; —¢ 
“ a +b 
Now shortest distance of P (1, 2) from 3x + 4y = 9 is 


ax + by=cisd= 


3(1) + 4(2) -9 
V3? 4.42 
Given that AAPB is an equilateral triangle 

Let 'a' be its side 


PC =d= 


= 
5 


then PB = a, CB= 


Now, In APCB, (PB)? = (PC)? + (CB) 
(By Pythagoras theoresm) 


w]s 


16 16 4 v3 4y3 
95 NGS 58 3 15 
*, Length of Equilateral triangle (a) = ws 
(d) Mid-point of P(2, 3) and Q(4, 5) =(3, 4) 
Slope of PQ = 1 
Slope of the line L=— 1 
Mid-point (3, 4) lies on the line L. 
Equation of line L, 
y—-4=-1(x-3) > x+y-7=0 ..(1) 
Let image of point R(O, 0) be S(x,, y,) 


: ; 4 Vi 
Mid-point of RS = | —,.—- 
id-point of RS (2 2 


Mid-point (2 2) lies on the line (i) 
x,+y,=14 ..A{Ii) 
y 
Slope of RS = at 
% 


Since RS | line L 
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Straight Lines and Pair of Straight Lines 


Ply (1) =-1 
x1 Ss 
x, =yY, ...(iil) 
From (ii) and (iii), 
X,=y,=7 


Hence the image of R= (7, 7) 

(a) Two lines —x + 5y+c¢,=0 and—x + Sy +c, =O are 
parallel to each other. Hence statement-1 is true, statement- 
2 is true and statement-2 is the correct explanation of 
statement-1. 


(a) Since three lines x—3y=p, 

ax + 2y=qandax+y=r 

form a right angled triangle 

.. product of slopes of any two lines = —1 


Suppose ax + 2y=q and x—3y=pare 1 to each other. 


= =x aa =-l>a=6 
2° 3 

Now, consider option one by one 
a= 6 satisfies only option (a) 


. Required answer is a* —9a +18 =0 
(d) Consider the lines 
L,:x-y=l 

L,:xty=1 

L,: 2x + 2y=5 

Ly: 2x-2y=7 

L, 1 L, is correct statement 

(-.. Product of their slopes = — 1) 
L, 1 L, is also correct statement 
(-.. Product of their slopes = — 1) 
Now, L,:xt+y=1 

Ly: 2x-2y=7 

=> 2x-2(1-x)=7 
=>2x-2+2x=7 


—5 
0S 5 4 


Hence, L, intersects L,. 
() Given ax? + bx +c =0 
=> ax* = —bx —¢ 
Now, consider 
y = 4ax? + 3bx + 2c 

= 4 [-bx — c] + 3bx + 2c 

= — 4bx — 4c + 3bx + 2c = — bx — 2c 
Since, this curve intersects x-axis 
“. put y = 0, we get 

bx —- 2c =0 >- bx = 2c 

—2c 


ee ee 


Thus, given curve intersects x-axis at exactly one point. 


and y = 


78. 


79. 


80. 
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(c) Statement - 1 
Let P’ (x), y,) be the image of (0, 1) with respect to the 
line 2x — y = 0 then 

x yl _ -4(0) +2) 

2 —l 5 

= _ 3 

Sen's 
Thus, statement-1 is true. 
Also, statement-2 is true and correct explanation for 
statement-1. 


(b) 


A(S,—1) 


0 


L~} 


B(-2,3) CG. 6) 


Let the third vertex of AABC be (a, 5). 

Orthocentre = H(0, 0) 

Let A (5,— 1) and B (2, 3) be other two vertices of AABC. 
Now, (Slope of AH) x (Slope of BC) =- 1 


= (F)\G3)- 
=> b-3=5(at2) i) 


Similarly, 
(Slope of BH) x (Slope of AC) =— 1 


= -(3)(44)-4 


=> 3b+3=2a-10 


=> 3b-2at+13=0 ..(ii) 
On solving equations (i) and (ii) we get 
a=-4,b=-7 
Hence, third vertex is (4, —7). 
@a) C(a, 80) 
A (0, 20) 
M 
O(, 0) N B (a, 0) 


We put one pole at origin. 


81. 


82. 
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Mathematics 


BC=80m, OA=20m 
Line OC and AB intersect at M. 
To find: Length of MN. 


80-0 
Eqnof ac: »=[ }x 
a-0O 


80 : 
=> y=—x (1) 
a 


Eqn of AB: Y= (22-0) (x-a) 
> y= —(x-a) (ii) 


At M: (i) = (ii) 
80-20 ! 


> x= 


x-a) 
a a 


AY ee pe 
a a 5 


80 a 

y= - x 7 16 
(a) Given equation of lines are 
(a3 +3)x+ ay+a—3=Oand 
(a? +2)x+ (at 2)yt+ 2a+3=0 (areal) 
Since point of intersection of lines lies on y-axis. 
.. Put x =0 in each equation, we get 
ay+a-—3=0Oand 
(a+2)y+2a+3=0 
On solving these we get 
(a+2)(a—3)-—a(2at+3)=0 
=> a?-a-6-2a*-3a=0 
=> -a*-4a-6=0=>a7+4a+6=0 


a 4+ VJ16-24 44-8 
2 2 


(not real) 
This shows that the point of intersection of the lines lies 


on the y-axis for no value of ‘a’. 


(b) Given that x+ y= |a| 
and ax—y=1 
CaseI: If a>0 
xty=a vee (I) 
ax—y=1 vee (Ii) 
On adding equations (i) and (ii), we get 
x(1+a) =l+a>x=1 
y=a-1 
Since given that intersection point lies in first quadrant 
So, a—120 
> a2l 


=> ae[L~) 


83. 


Case II: Ifa<0 
x+y=-a w+ (iil) 
ax-y=l1 w. (IV) 
On adding equations (iii) and (iv), we get 
x(I + a) =l-a 


l-a a-l 
x= >0> 
l+a a+l 


Since a—1<0 


<0 


=> a>-l we (V) 


Since a?+ 1>0 
a+1<0 
=> a<-l w- (Vi) 


<——__-. = 


From (v) and (vi),a eo 
Hence, Case-II is not possible. 
So, correct answer is a €[1,°) 


(b) 


L,:y-x=0 

L,:2x+y=0 

L,:y+2=0 

On solving the equation of line L, and L, we get their point 
of intersection (0, 0) 1.e., origin O. 

On solving the equation of line L, and L,, 

we get P=(—2,-2). 

Similarly, solving equation of line L, and L, we get 
Q=(1,-2) 

We know that bisector of an angle ofa triangle, divide the 
opposite side the triangle in the ratio of the sides including 
the angle [Angle Bisector Theorem ofa Triangle] 


PR OP ¥(-2)?+(-2)?_ 22 
ne RO OO J»? < ee V5 
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Straight Lines and Pair of Straight Lines 


84. 


85. 


86. 


87. 


.. Statement | is true but ZOPR # ZOOR 

So AOPR and AOQR not similar 

.. Statement 2 is false. 

(a) Given that the lines p (p?+ 1)x-y+q=0 
and (p2 +1)? x + (p2+ 1) y +2q =0 


are perpendicular to a common line then these lines must 


be parallel to each other, 
my =m, 
P(p- +1) __(p? +1)" 
-1 p+ 
(p? +1)? (p+1)=0 
=> p=-l 
.. p can have exactly one value. 


(@) Let (a2, a) be the point of shortest distance on x = y” 


Then distance between (a?, a) and line 
x-y+1=0is given by 


ax, + by, +e \a? a+ 


D 


Va? +B? V2 aG 2) 


1 
It is min when a= 5 and 


p. =e = 3N2 
min 4/2 ~ 8 
3-4 -l 

d) Slope of PQ =—— = —— 
d) Slop ae 
.. Slope of perpendicular bisector of 
PQ=(k-1) 

. . k+17 
Also, mid point of PQ 3 9)" 
.. Equation of perpendicular bisector of PQ is 


7 ( eet) 
=(k-1 
ee aoe | ae 
=> 2y—7=2(k-1)x-(k*-1) 
=> 2(k-1)x—2y+(8-k*)=0 
Given that y-intercept 
_8-k | 
2 
=> 8-k’=-8 ork?=16 >k=+4 


-4 


(c) Given : The coordinates of points P, Q, R are (—1, 0), 


(0, 0), (3,3-V3) respectively. 


¥ RG,3V3) 


Slope of QR = POM. = 3v3 
Xo — xX 3 


> tan0 =/3 0-7 
T 
= ROX => 
nm 20 
ZROP =n-—=— 
Panos 


Let QM bisects the ZPOR, 


ZMOR =3 => ZMOX = = 


Slope of the line QM = tan = S=4/3 
Equation of line QM is (y— 0) =—./3 (x—-0) 


=> y=-Bx=> VBx+y=0 

(b) Taking co-ordinates as 

A (2.2) ; B(x, y)andC (xr, yr) . 
rr 


Then slope of line joining 


S 
yj t-— 
(2,2), a(s.)- r =v 

r “| x 

x} 1-— 

= 
and slope of line joining B(x, y) and C(xr, yr) 
-Vr")_» 


7 x(r-1) x 


. m= m, 


M-145 


+ Slope of AB and BC are same and one point B common. 


=> Points lie on the straight line. 


(a) Co-ordinates of A =(acosa,asina) 
Equation of OB, 


y= tan( 2401} 
4 
CA L" toOB 


.. Slope of CA = —cot (= + a) 
Equation of CA 


. T 
y-asina = cot Z+a]o acosa) 


= (y-asinay{tn( 4 a) )=(as0se x) 


T 
tan— + tana 


=> (y-asina) =(acosa—x) 


1—tan—tana 
4 


> (y-asina)(1+tana) =(acosa —x)(1—tana) 


=> (y-asina)(cosa+sina) 


=(acosa—x)(cosa 


sin) 
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M-146 

=> y(cost+ sina.)—asinacosa—asin? a 92. 

=acos* a —acos asin a — x(cos a — sin a) 

=> y(cosa +sina)+x(cosa—sina)=a 

y(sin & + cosa) + x(cos & — sin a) =a. 
90. @) Consider the equation, 

y=sin x. sin (x +2)-—sin?Qx+ 1) 

1 cos(2x+2) | 1—cos(2x+2) 
= —cos(—2 A 
haa ; | - 93 
_ (cos 2) —1 =~ gin? 1 
2 
y 
94. 
(0, 0) 
y=- sin? 1 

By the graph y lies in III and IV quadrant. 
91  @) From figure equation of bisectors of lines, xy = 0 are 95 

y> ox . 

y 
96. 


Put y= +x in the given equation 
my* + (1 —m?)xy—mx*=0 


mx? + (1 —m?)x?—mx?=0 


l-m’?=0>5 m=+41 


(a) 3x+4y=0 is one of the line of the pair equations. 
of lines 


3 
6x? —xy+4cy? = 0, Pu Ss 


3 ce 
we get, 6x? 43x? 44e(—2 } =0 
4 4 
a eae c=-3 


4 4 
(c) Let the lines be y= m,x and y= m,x then 


2c 
my +My = =p MM, = “7 


Given that m, +m, = 4 mm) 
_ 2c 4 
7 
(a) Equation of bisectors of second pair of straight lines 
is, 


>c=2 


2 2 : 
qx” +2xy-qyv =0 (1) 
It must be identical to the first pair 
x? —2pxy-y? =0 (il) 
from (i) and (ii) 

q__2 _-4 
1 
1 -2p -l a 


(a) We know that pair of straighty lines 
ax? + 2hxy + by” =0 are perpendicular when a+b=0 


3a+ a*-2=0 Sa’*+3a-2=0:; 
ENON B2aN17 
2 


(a) Put x =0 in the given equation 

=> by?+2fyt+c=0. 

For unique point of intersection, f?— bc = 0 
=> af?—abc=0. 

We know that for pair of straight line 

abc + 2fgh — af * —bg* —ch? =0 

=> 2fgh — bg? —ch? =0 
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Ifthe length of the chord of the circle, x” + y* = r?(r > 0) 
along the line, y—2x = 3 is r, then 7? is equal to: 
[Sep. 05, 2020 (I1D)] 


24 12 
(b) 12 (c) = (d) 7 


The circle passing through the intersection of the circles, 


9 
(a) 5 


x+y? —6x =0 and x? + y* —4y =0, having its centre 


on the line, 2x-3y+12=0, also passes through the 
point: [Sep. 04, 2020 (ID] 
@ 13) OBO) © GB) @ G3) 

Let PO bea diameter of the circle x7 + y? = 9. Ifa and B are 
the lengths of the perpendiculars from P and Q on the 
straight line, x + y = 2 respectively, then the maximum 
value of af is . [NA Sep. 04, 2020 dD] 
The diameter of the circle, whose centre lies on the line 
x +y=2 in the first quadrant and which touches both the 
lines x = 3 and y = 2, is : 
[NA Sep. 03, 2020 (D] 
The number of integral values ofk for which the line, 


3x + 4y=k intersects the circle, x* + y* -2x-4y+4=0 
. [NA Sep. 02, 2020 (D] 

A circle touches the y-axis at the point (0, 4) and passes 

through the point (2, 0). Which of the following lines is 

not a tangent to this circle? [Jan. 9, 2020 (D] 

(a) 4x-3y+17=0 (b) 3x—4y—24=0 

(c) 3x+4y-6=0 (d) 4x+3y—8=0 

If the curves, °° —6x+ )°+ 8=Oandx?-8y+y’+ 16—k=0, 

(k > 0) touch each other at a point, then the largest value 

of k is : [NA Jan. 9, 2020 ID} 


at two distinct points is 


10. 


11. 


12. 


13. 
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Ifaline, y=mx + cis atangent to the circle, (x—3) +y’=1 
and it is perpendicular to a line L,, where L, is the tangent 


4 Dy i yg 4 1 1 ‘ ‘ 

to the circle, x°+ y’= 1 at the point a) : +5) ; then: 
[Jan. 8, 2020 (ID] 

(a) c’—7c+6=0 (b) c?+7c+6=0 
(c) c?+6c+7=0 (d) c?—6c+7=0 
Let the tangents drawn from the origin to the circle, 
x+y —8x—4y+ 16=0 touch it at the points A and B. The 
(AB) is equal to: [Jan. 7, 2020 (ID] 


52 56 64 32 
(a) a (b) 5 (c) a (d) a 


Ifthe angle of intersection at a point where the two circles 
with radii 5 cm and 12 cm intersect is 90°, then the length 


(in cm) of their common chord is: [April 12, 2019 (D] 
4 1B 
= UW O84 OO; 


Acircle touching the x-axis at (3, 0) and making an intercept 
of length 8 on the y-axis passes through the point : 


[April 12, 2019 (ID) 
(a) (G,10) (b) @,5) 
(c) @,3) (d) (1,5) 


If the circles x? + y?+ 5Kx + 2y+ K=Oand 2 (x*+ y’?) + 

2Kx + 3y — 1=0, (KER), intersect at the points P and Q, 

then the line 4x + S5y—K = 0 passes through P and Q, for: 
[April 10, 2019 (D] 


(a) infinitely many values of K 

(b) no value of K. 

(c) exactly two values of K 

(d) exactly one value of K 

The line x = y touches a circle at the point (1, 1). If the 
circle also passes through the point (1, —3), then its radius 
is: [April 10, 2019 (D] 


(a) 3 (6) 2/2 © 2 (d) 32 


14. 


15. 


16. 


17. 


18. 


19. 


20. 
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The locus of the centres of the circles, which touch the 
circle, x° +’ = | externally, also touch the y-axis and lie in 
the first quadrant, is: [April 10, 2019 ID] 


(a) x= /1+4y,y>0 (b) y=V1+2x,x>0 
(c) p=vl+4x,x>0 (d) x= J/1+2y,y2>0 


ati : 
All the points in the set S = {ee eS Rb = V-1) 


lie on a: 
(a) straight line whose slope is 1. 
(b) circle whose radius is 1. 


[April 09, 2019 (D] 


(c) circle whose radius is 2. 

(d) straight line whose slope is —1. 

Ifa tangent to the circle x? + y’ = lintersects the coordinate 
axes at distinct points P and Q, then the locus of the mid- 
point of PQ is: [April 09, 2019 (D] 
(a) x?+y’?—4x*y =0 (b) x?+y’—2xy=0 

(c) x?+y’—16x*y?=0 (d) x*+y?—2x*y=0 


2 


The common tangent to the circles x7+)? =4 and x’*+y?4 
6x + 8y — 24 = 0 also passes through the point: 


[April 09, 2019 (ID] 


(a) (4,-2) (b) © 6,4) © ©-2) @) (4,6) 
The sum of the squares of the lengths of the chords 
intercepted on the circle, x? + y= 16, by the lines, x + y=n, 
neéN, where N is the set ofall natural numbers, is : 

[April 08, 2019 (D] 
(a) 320 (b) 105 (c) 160 (d) 210 
If a circle of radius R passes through the origin O and 
intersects the coordinate axes at A and B, then the locus of 
the foot of perpendicular from O on AB is: 

[Jan. 12, 2019 (ID] 


(a) (2° 7 


() (x+y 


) 
) (x°+y?) 
) 


(d) ie + y? (x+y) = R>xy 


Let C, andC, bethe centres of the circles x? + y’—2x -2y-2=0 

and x? + y? — 6x —6y + 14 = 0 respectively. If P and Q are 

the points of intersection of these circles then, the area 

(in sq. units) of the quadrilateral PC, QC, is: 

[Jan. 12, 2019 (D] 
(d) 4 


(a) 8 (b) 6 (c) 9 


21. 


22. 


23. 


24, 


25. 


26. 


27. 


28. 


29. 


Ifa variable line, 3x + 4y —A=0 is such that the two circles 
x2 +y?—2x—2y+1=0 and x? + y*— 18x—2y+78=Oare 
on its opposite sides, then the set ofall values of A is the 


interval : [Jan. 12, 2019 (D] 
(a) (2,17) (b) [13,23] 
(c) [12,21] (d) (23,31) 


A squares inscribed in the circle x* + y? —6x+8y—103 =0 


with its sides parallel to the coordinate axes. Then the 
distance of the vertex of this square which is nearest to the 
origin is : [Jan. 11, 2019 (D] 


(a) 6 (6) J137 © V4 @ B 

Two circles with equal radii are intersecting at the points 

(0, 1) and (0, -1). The tangent at the point (0, 1) to one of 

the circles passes through the centre of the other circle. 

Then the distance between the centres of these circles is : 
[Jan. 11, 2019 (D] 


(a) | (b) 2 © 2/2 @ 2 
A circle cuts a chord of length 4a on the x-axis and passes 
through a point on the y-axis, distant 2b from the origin. 
Then the locus of the centre of this circle, is : 

[Jan. 11, 2019 (ID] 
(a) a hyperbola (b) anellipse 
(c) astraight line (d) a parabola 
Ifa circle C passing through the point (4, 0) touches the 
circle x? + y+ 4x — 6y = 12 externally at the point 


(1, —1), then the radius of C is: [Jan 10, 2019 (D] 
(a) 2/5  (b) 4 (c) 5 (d) /57 


If the area of an equilateral triangle inscribed in the 


circle, x” + a + 10x + 12y+c=0is 273 sq. units then 

c is equal to: [Jan. 10, 2019 (ID] 

(a) 13 (b) 20 (c) —25 (d) 25 

Three circles of radii a, b, c (a< b <c) touch each other 

externally. Ifthey have x-axis as a common tangent, then: 
[Jan 09, 2019 (D] 


1 


1 1 1 
OG ee OB as 
(c) a,b,careinA.P (d) va, vb, Je are in A.P. 


If the circles x2 + y* — 16x — 20y + 164 = 7° and 
(x — 4)” + (vy — 7) = 36 intersect at two distinct points, 


then: [Jan. 09, 2019 (ID] 
(a) r>11 (b) O<r<1 
(c) r=11 (d) l< r<1l 


The straight line x + 2y=1 meets the coordinate axes at A 
and B. A circle is drawn through A, B and the origin. Then 
the sum of perpendicular distances from A and B on the 
tangent to the circle at the originis: [Jan. 11,2019 (D] 
v5 M5 
4 


@ 2 O»2 © (@) 43 
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Ifthe tangent at (1, 7) to the curve x= y—6 touches the 


circle x* + y7 +16x +12y +c =0 then the value of c is: 


[2018] 

(a) 185 (b) 85 (c) 95 (d) 195 
Ifa circle C, whose radius is 3, touches externally the circle, 
x? + y?+ 2x—4y—4=0 at the point (2, 2), then the length 
of the intercept cut by this circle c, on the x-axis is equal to 
[Online April 16, 2018} 


@) V5) 2V3. © 3V2_— @) 25 

A circle passes through the points (2, 3) and (4, 5). If its 
centre lies on the line, y—4x + 3 =0, then its radius is equal 
to [Online April 15, 2018] 


@) VS (b) 1 () v2 @ 2 
Two parabolas with a common vertex and with axes along 
x-axis and y-axis, respectively, intersect each other in the 
first quadrant. if the length of the latus rectum of each 
parabola is 3, then the equation of the common tangent to 
the two parabolas is? [Online April 15, 2018] 
(a) 3(x+y)+4=0 (b) 8(2x+y)+3=0 
(c) 4(x+y)+3=0 (d) x+2y+3=0 
The tangent to the circle C, :x?+y?—2x—1=Oat the point 
(2, 1) cuts off a chord of length 4 from a circle C, whose 
centre is (3, —2). The radius of C, is 

[Online April 15, 2018} 


(a) V6 (b) 2 ( V2 @ 3 
The radius ofa circle, having minimum area, which touches 
the curve y= 4—x? and the lines, y= |x|is: [2017] 


(a) 4(2 +1) (b) 2(V2 +1) 
() 2(¥2-1) (@) 4(¥2-1) 


The equation 


iz —2 
Im (= ; +1=0,z €C,z #i represents a part ofa circle 
z-i 


having radius equal to : [Online April 9, 2017] 
2 wl S. 
(a) (b) (c) 4 @ 5 


A line drawn through the point P(4, 7) cuts the circle 


x? + y’= 9 at the points A and B. Then PA:PB is equal to : 
[Online April 9, 2017] 
(a) 53 (b) 56 (c) 74 (d) 65 


The two adjacent sides of a cyclic quadrilateral are 2 and 
5 and the angle between them is 60°. Ifthe area of the 


quadrilateral is 4./3 , then the perimeter of the quadrilat- 
eral is : [Online April 9, 2017] 
(a) 12.5 (b) 13.2 (c) 12 (d) 13 

Let z € C, the set of complex numbers. Then the equation, 
2\z+3i|—|z—i| =0 represents : [Online April 8, 2017] 


40. 


41. 


42. 


43. 


44, 


45. 


46. 


8 
(a) acircle with radius 3° 


10 
(b) acircle with diameter 3° 


16 


(c) anellipse with length of major axis 37 


16 


(d) an ellipse with length of minor axis 9 


Ifa point P has co-ordinates (0, —2) and Q is any point on 
the circle, x2+ y? —5x—y +5=0, then the maximum value 


of (PQ)? is: [Online April 8, 2017] 
25+V6 

(a) - (bo) 1445.3 
47+10V6 

(©) eine (@) 8453 


Iftwo parallel chords ofa circle, having diameter 4 units, 
lie on the opposite sides of the centre and subtend angles 


=f i . 
cos (5) and sec! (7) at the centre respectively, then 


the distance between these chords, is : 
[Online April 8, 2017] 


4,8 8 @ 6 
@ FG OR () 7 @) > 
Ifone of the diameters of the circle, given by the equation, 
x2 + y*—4x + 6y— 12=0, is a chord of a circle S, whose 
centre is at (—3, 2), then the radius of S is: [2016] 


(a) 5 (b) 10 ©) 5¥2 @ 53 
Equation of the tangent to the circle, at the point (1, —-1) 
whose centre is the point of intersection of the straight 


lines x—y=1and2x+y=3is: [Online April 10, 2016] 
(a) x+4y+3=0 (b) 3x-y-4=0 
(c) x-—3y-—4=0 (d) 4x+y-3=0 


A circle passes through (—2, 4) and touches the y-axis at 
(0, 2). Which one of the following equations can represent 
a diameter of this circle ? [Online April 9, 2016] 
(a) 2x—3y+10=0 (b) 3x+4y-—3=0 

(c) 4x+5y—6=0 (d) 5x+2y+4=0 

Locus of the image of the point (2, 3) in the line 
(2x—3y+4)+k(x—2y+3)=0,ke R,isa: [2015] 


(a) circleofradius /2, 


(b) circle ofradius /3, 


(c) straight line parallel to x-axis 

(d) straight line parallel to y-axis 

The number of common tangents to the circles 

x2+ y?—4x—6x— 12=0 andx?+y? + 6x + 18y+ 26 =0, is: 
[2015] 


(a) 3 (b) 4 () 1 (d) 2 
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If the incentre of an equilateral triangle is (1, 1) and the 

equation of its one side is 3x + 4y +3 = 0, then the 

equation of the circumcircle of this triangle is : 
[Online April 11, 2015] 

24 y—2x-2y-14=0 

(b) x? + y? -2x -2y-2=0 

(c) x+y? —2x-2y +2=0 

(d) x? +’ -2x-2y-7=0 

If a circle passing through the point (—1, 0) touches y- 

axis at (0, 2), then the length of the chord of the circle 

along the x-axis is: [Online April 11, 2015] 


3 5 
@> 3 OF @s 
Let the tangents drawn to the circle, x? + y? = 16 from the 
point P(0, h) meet the x-axis at point A and B. Ifthe area of 
AAPBis minimum, then his equal to: 


[Online April 10, 2015] 


(a) 4/2 () 3V3) =) 3V2) @) 43 

If y + 3x = 0 is the equation of a chord of the circle, 
x? + y?— 30x =0, then the equation of the circle with this 
chord as diameter is : [Online April 10, 2015] 
(a) x?+y?+3x+9y=0 (b) x74+3°+3x-9y=0 

(c) x2+y2-3x-9y=0 (d) x2 +)2-3x4+ 9y=0 

The largest value ofr for which the region represented by 
the set {@ € Clw — 4 — i] <r} is contained in the region 


represented by the set (z ec /|z —1|s|z +i |), is equal 
to: [Online April 10, 2015] 


5 3 
@) 5v2 &) 2 © 5v2 @ VT 


Let Cbe the circle with centre at (1, 1) and radius = 1. If Tis 
the circle centred at (0, vy), passing through origin and 
touching the circle C externally, then the radius of T is 
equal to [2014] 


i gy SE 

V2 2 
The equation of circle described on the chord 
3x+y+5=Oofthe circle x? + y? = 16 as diameter is: 
[Online April 19, 2014] 


1 1 
(a) 3 (b) ri 


2+3x+y—11=0 
243x+y+1=0 
(c) x2+y*+3x+y-2=0 
(d) x2 +y?+3x+y—22=0 
For the two circles x? + y? = 16 and 
2+ y2—2y=0, thereis/are [Online April 12, 2014] 
(a) one pair of common tangents 
(b) two pair of common tangents 
(c) three pair of common tangents 
(d) nocommon tangent 


<< 


55. 


56. 


57. 


58. 


59. 


60. 


61. 


62. 


The set ofall real values of 1 for which exactly two common 
tangents can be drawn to the circles 

x? + y*?—4x—4y+ 6=Oand 

x2 + y2— 10x— 10y += 0 is the interval: 


[Online April 11, 2014] 
(a) (12,32) (b) (18,42) 
(c) (12,24) (d) (18,48) 


Ifthe point (1, 4) lies inside the circle 
x? + y*— 6x—10y +P =0 and the circle does not touch or 
intersect the coordinate axes, then the set of all possible 


values of P is the interval: [Online April 9, 2014] 
(a) (0,25) (b) 25,39) 
(c) (9,25) (d) 25,29) 

1 1 1 


Let a and b be any two numbers satisfying —+—=-—. 
Then, the foot of perpendicular from the origin on the 


x 
variable line, a =1,lieson: [Online April 9, 2014] 


(a) ahyperbola with each semi-axis = ./2 

(b) ahyperbola with each semi-axis = 2 

(c) acircle of radius = 2 

(d) acircle ofradius= ./2 

The circle passing through (1,—2) and touching the axis of 
x at (3, 0) also passes through the point [2013] 
(@@) 65,2) 6) @-5) © 6,-2) (d) (2,5) 
Ifa circle of unit radius is divided into two parts by an arc 
of another circle subtending an angle 60° on the 
circumference of the first circle, then the radius of the arc 
is: [Online April 25, 2013] 


(d) 2 


Statement 1: The only circle having radius ./{9 anda 


1 
@ 8 OF O1 


diameter along line 2x + y= 5isx?+y*—6x +2y=0. 
Statement 2 : 2x + y = 5 is a normal to the circle 
x?+y*—6x+2y=0. [Online April 25, 2013] 
(a) Statement | is false; Statement 2 is true. 

(b) Statement | is true; Statement 2 is true, Statement 2 is 
a correct explanation for Statement 1. 

(c) Statement | is true; Statement 2 is false. 

(d) Statement | is true; Statement 2 is true; Statement 2 is 
nota correct explanation for Statement 1. 

Ifthe circle x? + y?— 6x—8y + (25 —a”) =0 touches the axis 
of x, then a equals. [Online April 23, 2013] 
(a) 0 (b) +4 (c) +2 (d) +3 

If a circle C passing through (4, 0) touches the circle 
x2+ y2+ 4x—6y—12=0 externally ata point (1,—1), then 


the radius of the circle C is: [Online April 22, 2013] 
(a) 5 (b) 2/5 (c) 4 (d) 57 
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If two vertices of an equilateral triangle are 
A a, 0) and B (a, 0), a > 0, and the third vertex C lies 
above x-axis then the equation of the circumcircle of AABC 
is: [Online April 22, 2013] 


(a) 3x7 +3y?-2 Bay = 3a? 
(b) 3x? +3y? —2ay =3a" 
(c) 4+ a —2ay= a 


(d) x +y" ~ Bay = a’ 

If each of the lines 5x + 8y = 13 and 4x —y =3 contains a 
diameter of the circle 

x2+ y?-2(a?-Jat 11) x-2 (a2 -6a+6)y+b?+1=0, 
then [Online April 9, 2013] 


(a) a=S5and b¢(-11) (b) a=land b¢(-1)) 


(c) a=2and b¢(-«,1) (d) a=Sand be (-~,]) 

The length of the diameter of the circle which touches the 

x-axis at the point (1,0) and passes through the point (2,3) is: 
[2012] 


10 3 6 5 
(a) 3 (b) = () 5 d) 3 
The number of common tangents of the circles given by 
x2 +y?—8x—2y+1=Oand x2+ y2+ 6x+ 8y=0 is 
[Online May 26, 2012] 
(a) one (b) four (c) two (d) three 
Ifthe line y= mx + 1 meets the circle x2 + y2 + 3x=0 in two 
points equidistant from and on opposite sides of x-axis, 


then [Online May 19, 2012] 
(a) 3m+2=0 (b) 3m—2=0 
(c) 2m+3=0 (d) 2m—3=0 


Ifthree distinct points A, B, C are given in the 2-dimensional 
coordinate plane such that the ratio of the distance of 
each one of them from the point (1, 0) to the distance from 


1 
(— 1, 0) is equal to > then the circumcentre of the triangle 


ABC is at the point [Online May 19, 2012] 
5 

(a) (.0] (b) (0,0) 
1 

(c) [5.0] (d) G,0) 


The equation of the circle passing through the point (1, 2) 
and through the points of intersection of 
x2+ y?— 4x — 6y—21 =O and 3x+ 4y+ 5=Ois given by 


[Online May 7, 2012] 
(a) x2+y?+2x+2y+11=0 
(b) x2+y2—2x +2y-7=0 
(c) x2+y2+2x-2y-3=0 
(d) x2+y2+2x+2y-11=0 


70. 


71. 


72. 


73. 


74. 


75. 


76. 


The equation of the circle passing through the point (1, 0) 
and (0, 1) and having the smallest radius is- [2011 RS] 


(a) x? +y?-2x-2y+1=0 

(b) x? +y?-x-y=0 

(c) x2+y2+2x+2y—7=0 

(d) x2+y2+x+y-2=0 

The two circles x? + y* = ax and x” + y* =c? (c > 0) touch 


each other if [2011] 
(a) |a|=c (b) a=2c 
(c) |a|=2c (d) 2|a|=e 


The circle x? + y* =4x+ 8y +5 intersects the line 3x—4y=m 
at two distinct points if [2010] 
(a) -35<m<15 (b) 15<m<65 

(c) 35<m<85 (d) —85<m<-35 

IfP and Q are the points of intersection of the circles 


x+y? +3x+7y+2p—5=Oand 


x2 +y?2+ 2x + 2y—p*=0 then there is a circle passing 
through P, Q and (1, 1) for: [2009] 
(a) all except one value of p 

(b) all except two values ofp 

(c) exactly one value of p 

(d) all values of p 

Three distinct points A, B and C are given in the 
2-dimensional coordinates plane such that the ratio of the 
distance of any one of them from the point (1, 0) to the 


1 
distance from the point (—1, 0) is equal to 5 Then the 


circumcentre of the triangle ABC is at the point: [2009] 


w (9) (59) 


©) (2.0) (4) (0,0) 


The point diametrically opposite to the point 


P(1,0) onthe circlex?+y?+2x+4y-3=Ois [2008] 
(a) (3,-4) (b) @,4) 
() 3,4) (d) G,4) 


Consider a family of circles which are passing through the 
point (— 1, 1) and are tangent to x-axis. If (A, &) are the 
coordinate of the centre of the circles, then the set of values 


of k is given by the interval [2007] 
@) -Legel (b) pe 

2 2 2 
@ 02ee: Ces 

= “2 
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Let Cbe the circle with centre (0, 0) and radius 3 units. The 
equation of the locus of the mid points of the chords of the 


circle C that subtend an angle of ai at its center is 
3 


@) x24 pas (b) x2+y2=1 [2006] 
9 
@ Pry @ P45 


If the lines 3x-—4y—7=0 and 2x-3y—5=0 are two 


diameters of a circle of area 49x square units, the equa- 
tion of the circle is [2006] 


(a) x? + y? 42x -2y-47=0 
(b) x7 +7 +2x-2y-62=0 


(c) x7 +y?-2x+2y-62=0 


(d) x? +y* -2x+2y-47=0 
If a circle passes through the point (a, b) and cuts the 


circle x7 + y = p orthogonally, then the equation of 


the locus of its centre is [2005] 
(a) x? +y? —3ax—4by +(a? +b? — p*)=0 


(b) 2ax+2by—(a? —b* + p?)=0 

(c) x+y? —2ax—3by + (a? —b? — p*)=0 

(d) 2ax+2by—(a* +b? + p*)=0 

If the pair of lines ax? +2 (a+ b)xy+ by? = 0 lie along 


diameters of a circle and divide the circle into four sectors 
such that the area of one of the sectors is thrice the area of 


another sector then [2005] 
(a) 3a” -10ab+3b7 =0 
(b) 3a” —2ab+3b7 =0 
(c) 3a? +10ab +3b* =0 
(d) 3a? +2ab+3b7 =0 
If the circles x+y? + 2ax + cy + a = 0 and 


x7 +4 y —3ax + dy—1=0 intersect in two distinct points 
Pand Q then the line 5x + by— a=0 passes through P and 
Q for [2005] 
(a) exactly one value of a 

(b) no value of a 

(c) infinitely many values of a 

(d) exactly two values ofa 
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If a circle passes through the point (a, b) and cuts the 


circle x7 + y = 4orthogonally, then the locus ofits centre 
is [2004] 


(a) 2ax—2by —(a* +b* +4) =0 


(b) 2ax+2by —(a* +b* +4) =0 


(c) 2ax—2by+(a* +b* +4) =0 


(d) 2ax+2by (a? b? +4) =0 


A variable circle passes through the fixed point A(p,q) and 


touches x-axis . The locus of the other end of the diameter 
through A is [2004] 


(a) (y-q)" =4px (b) (x-q)* =4py 
(d) (x—p)* = 4ay 


If the lines 2x+3y+1=0 and 3x—y—4=0 lie along 


©) (y—p) =4qx 


diameter ofa circle of circumference 107, then the equation 
of the circle is [2004] 


(a) x74 y*+2x-2y-23=0 


(0) x74 y? -2x-2y-23=0 


(c) x2 y? 42x 2y 


23=0 


(d) x? y 2x+2y 


23=0 


Intercept on the line y=x by the circle x? + yr —2x=0 is 
AB. Equation of the circle on AB asa diameter is [2004] 


(a) x2 y 


(c) x2 y 


x-y=0 (6) x 4+y?-x+y=0 


(d) x7 +y?-x-y=0 


x+y=0 
Ifthe two circles (x-1)? +(y aay -rand 


x* + y* —8x +2 +8 =0 intersect in two distinct point, 


then [2003] 
(a) r>2 (bl) 2<r<8 
(c) r <2 (d) r= 2. 


The lines 2x-—3y =5 and 3x—4y =7 are diameters ofa 


circle having area as 154 sq.units.Then the equation of 
the circle is [2003] 


(a) x7 +y? —-2x4+2y =62 
(b) x+y? 42x-2y =62 
(c) x? + y* +2x-2y =47 


(d) x4 —2x+2y=47. 


EBD 83 


88. 


89. 


90. 


91. 


92. 


93. 


94. 


95. 


www.jeebooks.in 


M153 


If the chord y = mx + 1 of the circle x?+y7=1 subtends an 
angle of measure 45° at the major segment of the circle 


then value of m is [2002] 
(a) 2442 (b) 24/2 
(c) -l+ V2 (d) none of these 


The centres of a set of circles, each of radius 3, lie on the 
circle x7+)?=25. The locus of any point in the set is[2002] 


(a) 4 <x?+)? < 64 (b) x?+y? < 25 

(c) x*+y? = 25 (d) 3<x?+y’S9 

The centre of the circle passing through (0, 0) and (1, 0) 
and touching the circle x?+ y*= 9 is [2002] 


(a) (3) (b) [FF io (3-4] (d) (+.3} 


The equation ofa circle with origin as a centre and passing 
through equilateral triangle whose median is of length 3a 
is [2002] 


Let L, be a tangent to the parabola y?=4(« + 1) and L, be 
a tangent to the parabola y? = 8(x + 2) such that L, and L, 
intersect at right angles. Then L, and L, meet on the 
straight line : [Sep. 06, 2020 (D] 
(a) x +3=0 (b) 2x +1=0 

(c) x +2=0 (d) x +2y=0 

The centre of the circle passing through the point (0, 1) 
and touching the parabola y = x’ at the point (2,4) is: 


[Sep. 06, 2020 (ID] 
-53 16 6 53 
@) [ 10” =| (o) [23] 


-16 53 
(d) (=".3) 


Ifthe common tangent to the parabolas, y?= 4x and x? = 4y 
also touches the circle, x + y? = c’, then c is equal to: 


[Sep. 05, 2020 (D] 


1 1 1 1 
OF OF OF 3 
Let P be a point on the parabola, y? = 12x and N be the foot 
of the perpendicular drawn from P on the axis of the 
parabola. A line is now drawn through the mid-point M of 
PN, parallel to its axis which meets the parabola at QO. Ifthe 


4 
y-intercept of the line NO is 3° then : [Sep. 03, 2020 (1)] 


96. 
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102. 
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(a) PN=4 (b) MQ= ; 


(c) MO= - (@) PN=3 


Let the latus ractum of the parabola y* = 4x be the common 
chord to the circles C, and C, each of them having radius 


a5, Then, the distance between the centres of the circles 
C, and C, is : [Sep. 03, 2020 (ID] 
(a) 8/5 (b) 8 (c) 122 (d) 4/5 

The area (in sq. units) of an equilateral triangle inscribed in 
the parabola y? = 8x, with one of its vertices on the vertex 


of this parabola, is : [Sep. 02, 2020 ID] 

(a) 643 (b) 2563 

(c) 1923 (d) 1283 

If one end of a focal chord AB of the parabola y” = 8x is at 
1 

az. = a} then the equation of the tangent to it at B 


is: [Jan. 9, 2020 (ID] 

(a) 2x+y—24=0 (b) x-2y+8=0 

(c) x+2y+8=0 (d) 2x-y-—24=0 

The locus ofa point which divides the line segment joining 

the point (0, —1) and a point on the parabola, x? = 4y, 

internally in the ratio | : 2, is: [Jan. 8, 2020 (D] 

(a) 9x°—12y=8 (b) 9x°-3y=2 

(c) x°-3y=2 (d) 4x°-3y=2 

Let a line y = mx (m> 0) intersect the parabola, y?= x at a 

point P, other than the origin. Let the tangent to it at P 

meet the x-axis at the point Q, Ifarea (AOPQ) = 4 sq. units, 

then m is equal to [NA Jan. 8, 2020 (ID] 

Ify=mzx + 4 isa tangent to both the parabolas, y?=4x and 

x’= 2by, then b is equal to: [Jan. 7, 2020 (D] 

(a) -32 (b) -64 (c) -128 (d) 128 

The tangents to the curve y = (x — 2)°—1 at its points of 

intersection with the line x —y = 3, intersect at the point: 
[April 12, 2019 (ID] 


5 5 5 5 
© (34) © ajo Gale (34) 


If the line ax + y = c, touches both the curves x? + y?= | 
and y’= 4./2x. then |c| is equal to [April 10, 2019 (ID] 


1 1 
Oy OF OF 


The area (in sq. units) of the smaller ofthe two circles that 
touch the parabola, y* = 4x at the point (1, 2) and the x-axis 
i [April 09, 2019 (ID] 


(b) 4n(2— J2) 
(d) 8n-2 J2) 


(a) 2 


1S: 
(a) 8n(2- 2) 
(c) 4n@+ 2) 


105. 
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If one end ofa focal chord of the parabola, y* = 16x is at 
(1, 4), then the length of this focal chord is: 


[April 09, 2019 (D] 
(a) 25 (b) 22 (c) 24 (d) 20 
The shortest distance between the line y = x and the curve 
y=x-2is: [April 08, 2019 (D] 
7 7 11 
@2 OM; OFF O77 


Ifthe tangents on the ellipse 4x° + y? = 8 at the points (1, 2) 
and (a, b) are perpendicular to each other, then a’ is equal 
to: [April 08, 2019 (D] 


128 


128 ay 2 
ORT) 17 OT 


The tangent to the parabola y’ = 4x at the point where it 
intersects the circle x’ + y’=5 in the first quadrant, passes 


64 4 
oe OF 


through the point : [April 08, 2019 (ID] 
1 13 

@ (35) © (34) 
3 7 1 1 

© Ga @ en 


The equation of a tangent to the parabola, x? = 8y, which 

makes an angle 0 with the positive direction of x-axis, is : 
[Jan. 12, 2019 (ID] 

(b) y= x tan —2 cotO 

(d) x =ycot0 —2 tand 


(a) y=xtanO + 2 cotO 
(c) x =ycot0+2 tanO 


Equation of a common tangent to the parabola y* = 4x and 
the hyperbola xy = 2 is: [Jan. 11, 2019 (D] 
(a) x+y+1=0 (b) x—2y+4=0 
(c) x+2y+4 =0 (d) 4x+2y+1=0 
If the area of the triangle whose one vertex is at the vertex 
of the parabola, y* + 4 (x — a2) = 0 and the other two 
vertices are the points of intersection of the parabola and 
y-axis, is 250 sq. units, then a value of ‘a’ is : 

[Jan. 11, 2019 (ID] 


(a) 5/5 (b) 52") © (oy? @ 5 
If the parabolas y’ = 4b(x —c) and y’ = 8ax have acommon 
normal, then which one of the following 1s a valid choice 


for the ordered triad (a, b, c)? [Jan 10, 2019 (D] 
1 

(a) (F.2 3) (b) C1, 3) 
1 

(c) (52 0| (d) (11,0) 


The length of the chord of the parabola v= 4y having 
equation x — V2y +4,/2 =0 is: [Jan. 10, 2019 (ID] 


(a) 3V2 (b) 2V11_ © 8V2. @) 6V3 


114. 


115. 


116. 


117. 


118. 


119. 


120. 


121. 


Axis of a parabola lies along x-axis. If its vertex and focus 
are at distance 2 and 4 respectively from the origin, on the 
positive x-axis then which of the following points does 


not lie on it? [Jan 09, 2019 (D] 
(a) (5,2 6) (b) (8,6) 
(c) (6, 4/2) (d) (4,—4) 


Equation ofa common tangent to the circle, x° + y’—6x=0 
and the parabola, y’ = 4x, is : [Jan 09, 2019 (D] 


(a) 23 y=12x+1 (b) /3y=x+3 


(c) 2.3 y=-x-12 (dd) (3 y=3x+1 

Let A (4, — 4) and B (9, 6) be points on the parabola, 

y = 4x. Let C be chosen on the arc AOB of the parabola, 

where O is the origin, such that the area of AACB is 

maximum. Then, the area (in sq. units) of AACB, is: 
[Jan. 09, 2019 (ID] 


1 


1 3 
1 30— ee 
2 aor 


Tangent and normal are drawn at P(16, 16) on the parabola 


oo = 16x, which intersect the axis of the parabola at A and 


B, respectively. If C is the centre of the circle through the 
points P, AandB and /CPB =80, thena value of tan is: 
[2018] 


4 1 
©, @5 
Tangents drawn from the point (— 8, 0) to the parabola 
y? = 8x touch the parabola at P and Q. If Fis the focus of 
the parabola, then the area of the triangle PFO (in sq. units) 
is equal to [Online April 15, 2018] 
(a) 48 (b) 32 (c) 24 (d) & 
Ify=mzx + cis the normal at a point on the parabola y?= 8x 
whose focal distance is 8 units, then |c| is equal to : 
[Online April 9, 2017] 


(a) 2V3 (b) 8V3_ © 10N3_ d)_ 16y3 
If the common tangents to the parabola, x2 = 4y and the 
circle, x2+ y?= 4 intersect at the point P, then the distance 


(a) 2 (b) 3 


of P from the origin, is : [Online April 8, 2017] 
(a) /2+41 (b) 2(3+242) 
(c) 2(V2 +1) (d) 34+2/2 


Let P be the point on the parabola, y2 = 8x which is at a 
minimum distance from the centre C of the circle, 
x2 + (y+ 6)? =1. Then the equation of the circle, passing 
through C and having its centre at P is: [2016] 


(a) x+y? 7 ty 24=0 


(b) x2+y?2—4x+9y+18=0 
(c) x2+y*2—4x+8y+12=0 
(d) x2+y?-x+4y—12=0 
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P and Q are two distinct points on the parabola, y” = 4x, 
with parameters t and t, respectively. If the normal at P 


passes through Q, then the minimum value of G is: 


[Online April 10, 2016} 

(a) 8 (b) 4 (c) 6 (d) 2 
Let O be the vertex and Q be any point on the parabola, 
x? = 8y, Ifthe point P divides the line segment OQ internally 
in the ratio 1 : 3, then locus of P is: [2015] 
(b) x?=2y 
(d) y’?=x 
Let PQ be a double ordinate of the parabola, a =— 4x, 
where P lies in the second quadrant. If R divides PQ in 
the ratio 2 : 1 then the locus of R is : 

[Online April 11, 2015] 
(b) 3y* = 2x 
(d) 9)? = — 4x 


The slope of the line touching both the parabolas y? =4x 


(a) 3)? =—2x 
(c) 9y? = 4x 


and x? =-32y is [2014] 


1 2 1 3 
MO, OF OF WF 
A chord is drawn through the focus of the parabola y” = 6x 
such that its distance from the vertex of this parabola is 


5 : 
= then its slope can be: [Online April 19, 2014] 


J5 V3 2 2 
(a) ; (b) 5 (c) is (d) B 
Two tangents are drawn from a point (— 2, — 1) to the curve, 
y” =4x. If ais the angle between them, then |tan | is equal 
to: [Online April 12, 2014] 


1 1 
O57 OF OB 3 
Let L, be the length of the common chord of the curves 
2 + y2 =9 and y? = 8x, and L, be the length of the latus 


rectum of y? = 8x, then: [Online April 11, 2014] 
(a) L;>L, (b) L,=L, 

Ly 
(©) L,<L, @ 7 


Given : A circle, 2x? + 2y* = 5 and a parabola, y? = 45x. 
Statement-1 : An equation ofa common tangent to these 


curves isy= x+V5 . 


Statement-2 : Ifthe line, y = mx + v5 (m # 0) is their 
m 


common tangent, then m satisfies m4 — 3m? + 2 = 0.[2013] 
(a) Statement-1 is true; Statement-2 is true; Statement-2 
is acorrect explanation for Statement-1. 


130. 


131. 


132. 


133. 


134. 


135. 


(b) Statement-1 is true; Statement-2 is true; Statement-2 
is not acorrect explanation for Statement-1. 

(c) Statement-1 is true; Statement-2 is false. 

(d) Statement-1 is false; Statement-2 is true. 

The point of intersection of the normals to 

the parabola y 7 = 4x at the ends of its latus rectum is : 

[Online April 23, 2013] 

a) @2) () G69 © @3) @ @9) 

Statement-1: The line x — 2y = 2 meets the parabola, 

y* + 2x =0 only at the point (— 2, — 2). 


Statement-2: The line y = mx - im #0) is tangent to 
m 


the parabola, y* =— 2x at the point - : 5 4) : 
2m m 


[Online April 22, 2013] 
(a) Statement-1 is true; Statement-2 is false. 
(b) Statement-1 is true; Statement-2 is true; Statement-2 
is a correct explanation for statement-1. 
(c) Statement-1 is false; Statement-2 is true. 
(d) Statement-1 a true; Statement-2 is true; Statement-2 is 
not a correct explanation for statement-1. 


3 x2 y? 
The normal at | 2, 3 to the ellipse, ie + co = | touches 


a parabola, whose equationis [Online May 26, 2012] 
(a) y* =-104x (b) y?=14x 
(c) y?=26x (d) y?=-14x 


The chord PO of the parabola y? = x, where one end P of 

the chord is at point (4, — 2), is perpendicular to the axis of 

the parabola. Then the slope of the normal at Q is 
[Online May 26, 2012] 


1 
ry 


(a) -4 r 


-> 4 


1 
Statement 1: y =mx-—— is always a tangent to the 
m 


parabola, y? =—4x for all non-zero values of m. 

Statement 2: Every tangent to the parabola, y? =— 4x will 

meet its axis at a point whose abscissa is non-negative. 

[Online May 7, 2012] 

(a) Statement | is true, Statement 2 is true; Statement 2 is 
acorrect explanation of Statement 1. 

(b) Statement 1 is false, Statement 2 is true. 

(c) Statement | is true, Statement 2 is false. 

(d) Statement | is true, Statement 2 is true, Statement 2 is 

nota correct explanation of Statement 1. 

The shortest distance between line y — x =1 and curve 


x=yis [2011] 
3/2 8. a 3 
(a) = (b) 32 (c) B (d) = 


M-156 
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141. 


142. 
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If two tangents drawn from a point P to the parabola 
y* = 4x are at right angles, then the locus of Pis [2010] 
(a) 2x+1=0 (b) x=-1 

(c) 2x-1=0 (d) x=1 

A parabola has the origin as its focus and the line x = 2 as 
the directrix. Then the vertex of the parabola is at [2008] 
(a) (0,2) (b) (1,0) 

(c) (0,1) (d) (2,0) 

The equation of a tangent to the parabola 
y* = 8x is y=x+ 2. The point on this line from which the 
other tangent to the parabola is perpendicular to the given 


tangent is [2007] 
@) 24 (6) 0 © ¢L1) @ @2) 
The locus of the vertices of the family of parabolas 
3.2 2 
ys = a ies is [2006] 
105 3 
a =— b) xy=— 
(a) a (b) xy 4 
35 64 
(c) =— (d) =— 
6 105 
Let P be the point ( 1, 0 ) and Q a point on the locus 
y” =8x . The locus of mid point of PO is [2005] 


(a) y* -4x+2=0 (b) y* +4x+2=0 


(c) x7 +4y+2=0 (d) x? —4y+2=0 

A circle touches the x- axis and also touches the circle with 
centre at (0,3 ) and radius 2. The locus of the centre of the 
circle is [2005] 
(a) anellipse 
(c) a hyperbola 


(b) acircle 
(d) aparabola 


If q@~0 and the line 2bx+3cy+4d =0 passes through 


the points of intersection of the parabolas 


y? = 4ax and x =4ay, then [2004] 


(b) d?+(3b+2c)? =0 
(d) d?+(2b+3c)? =0 


(a) d*+(3b-2c)? =0 
(c) d*+(2b-3c)? =0 


The normal atthe point (bt : ,2bt,) on a parabola meets 


the parabola again in the point ee: 2bty)> then [2003] 


2 2 
(a) t) =t+— (b) t =-4-— 
4 ty 


2 2 
(Cc) t= +— (d) 4% =4-— 
ty q 


Two common tangents to the circle x? + y* = 2a” and 
parabola y?= 8ax are [2002] 
(a) x=+(y+2a) 
(Cc) x=+(y+a) 


(b) y=+(x+2a) 
(d) y=+(xt+a) 


145. 


146. 


147. 


148. 


149. 


150. 


151. 


TOPIC || Ellipse 2) 


Which of the following points lies on the locus of the foot 
of perpendicular drawn upon any tangent to the ellipse, 


2 2 
|G # a =| fromany ofits foci? —_[Sep. 06, 2020 (D] 
(a) (-2,V3) (b) (-1,V2) 
() (-1,V3) (d) (1,2) 


If the normal at an end of a latus rectum of an ellipse 
passes through an extermity of the minor axis, then the 
eccentricity e of the ellipse satisfies: [Sep. 06, 2020 ID] 
(a) e4+2e?-1=0 (b) e? +e-1=0 

(c) e#+e?-1=0 (d) e?+2e-1=0 


Ifthe co-ordinates of two points A and B are (7, ,0) and 


“Ni. ,0) respectively and P is any point on the conic, 
9x?+ 16y?= 144, then PA+ PB is equal to : 

[Sep. 05, 2020 (D] 
(a) 16 (b) 8 (c) 6 (d) 9 
If the point P on the curve, 4x? + Sy? = 20 is farthest from 
the point Q(0, — 4), then PQ? is equals to: 

[Sep. 05, 2020 (D] 


(a) 36 (b) 48 (c) 21 (d) 29 
2 2 
Let = + a =| (a>b) bea given ellipse, length of whose 
ae 


latus rectum is 10. If its eccentricity is the maximum value 


of the function, $(¢) = = +t—t’, then a?+ b? is equal to: 


[Sep. 04, 2020 (D] 
(a) 145 (b) 116 (c) 126 (d) 135 
Let x = 4 be a directrix to an ellipse whose centre is at the 


1 
origin and its eccentricity is 3° IfPC, B), B > 0 is a point on 


this ellipse, then the equation of the normal to it at P is : 
[Sep. 04, 2020 (ID] 

(a) 4x-3y=2 (b) 8x-2y=5 

(c) 7x-4y=1 (d) 4x-2y=1 

A hyperbola having the transverse axis of length ./2 has 


the same foci as that of the ellipse 3x? + 4y? = 12, then this 
hyperbola does not pass through which of the following 
points? [Sep. 03, 2020 (D] 


oe) w (EH 
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Area (in sq. units) of the region outside es + — 1 and 
. a y? ; 

inside the ellipse 7 +—=lIs: [Sep. 02, 2020 (D] 

(a) 6(m—2) (b) 3(x—2) 

(c) 3(4—7n) (d) 6(4-7) 


2 2 
Ife, and e, are the eccentricities of the ellipse, a + = =1 


2% 32 
and the hyperbola, = = 7 =] respectively and (e,, e,) is 


a point on the ellipse, 15x* + 3)’ =k, then kis equal to 
[Jan. 9, 2020 (D] 

(a) 16 (b) 17 (c) 15 (d) 14 

The length of the minor axis (along y-axis) of an ellipse in 


4 
the standard form is Be Ifthis ellipse touches the line, x 


[Jan. 9, 2020 ID] 


+ 6y = 8; then its eccentricity is: 
11 


1B & 1B ot 
@ Wy Oye © x3 © 33 


Let the line y= mx and the ellipse 2x’ + ’ = | intersect ata 
point P in the first quadrant. Ifthe normal to this ellipse at 


1 
-ordi -——,0 
P meets the co-ordinate axes at [ 32 and (0, B), 


then B is equal to: 


22 2 v2 
(a) og (b) B O35 (d) 3 
If the distance between the foci of an ellipse is 6 and the 
distance between its directrices is 12, then the length of 
its latus rectum is: [Jan. 7, 2020 (D] 


[Jan. 8, 2020 (D] 


3 
@8 ON2 OF Ow 


2 12 
% 

If 3x+4y=12 J2 isa tangent to the ellipse — 7 =1 
a 


for some a € R, then the distance between the foci of the 
ellipse is: [Jan. 7, 2020 (ID] 


(a) 2V7 (b) 4 (©) 2Vv5 @) 2wW2 
Ifthe normal to the ellipse 3x?+ 4)°=12 at a point P on it is 
parallel to the line, 2x + y =4 and the tangent to the ellipse 
at P passes through Q (4,4) then PQ is equal to: 


[April 12, 2019 (D] 


159 


160. 
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An ellipse, with foci at (0, 2) and (0, —2) and minor axis of 
length 4, passes through which of the following points ? 


[April 12, 2019 (ID| 
(a) (2,2) (b) (2,V2) 
(c) (2,2V2) (d) (1,22) 

2 2 


x 
Ifthe line x — 2y= 12 is tangent to the ellipse — + 2 =1 
a 


at the point 32) , then the length of the latus rectum 


of the ellipse is : [April 10, 2019 (D] 


(a) 9 (b) 12V2 © 5 (d) 83 
The tangent and normal to the ellipse 3x?+ 5y?= 32 at the 
point P(2, 2) meet the x-axis at Q and R, respectively. Then 
the area (in sq. units) of the triangle PQR is: 

[April 10, 2019 (ID] 


68 


34 14 16 
(a) 15 (b) 3 (c) a (d) 15 


Ifthe tangent to the parabola y’ = x at a point (a, B), (B > 
0) is also a tangent to the ellipse, x? + 2y? = 1, then o is 


equal to: [April 09, 2019 (ID] 
(a) J2-1 (b) 2/2 -1 
() 2/241 d) /2+1 


In an ellipse, with centre at the origin, ifthe difference of 
the lengths of major axis and minor axis is 10 and one of 


the foci is at (0, 5 V3 ), then the length ofits latus rectum 
is: [April 08, 2019 ID] 
(a) 10 (b) 5 (c) 8 (d) 6 

Let S and S’ be the foci of an ellipse and B be any one of 
the extremities ofits minor axis. If AS’BS isa right angled 
triangle with right angle at B and area (AS'BS)=8 sq. units, 
hen the length of a latus rectum of the ellipse is : 


[Jan. 12, 2019 (I1)| 
(b) 242 © 442 @ 2 


If tangents are drawn to the ellipse x? +2 y =2 at all 


(a) 4 


points on the ellipse other than its four vertices then the 
mid points of the tangents intercepted between the 
coordinate axes lie on the curve : [Jan. 11, 2019 (D] 


1 1 2 2 
—~+—>=1 care aa 
@ 42° Oo s =! 

1 1 2 2 
—+—> =1 cae ae 
© 327g Ooo 
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Two sets A and B are as under : 
A={(a, b)eE RXR:|a—5|<1 and|b-5|<}}; 


B= {(a,b)—ERXR:4(a—6)* +9(b—5)* <36}- Then: 
[2018] 

(a) ACB 

(b) ANB=6 (an empty set) 

(c) neither AC BnorBCcA 


(d) BCA 
Ifthe length of the latus rectum ofan ellipse is 4 units and 
the distance between a focus and its nearest vertex on the 


major axis 1s 5 units, then its eccentricity is? 


[Online April 16, 2018] 
1 
ec) — 
(c) 9 


The eccentricity ofan ellipse having centre at the origin, 
axes along the co-ordinate axes and passing through the 


1 2 1 
(a) a (b) z (d) ’ 


points (4, —1) and (-2, 2) is: [Online April 9, 2017] 
2 Bb i 
(a) ri (b) 7 (c) a (d) re 


Consider an ellipse, whose centre is at the origin and its 


3 
major axis is along the x-axis. If its eccentricity is 5 and 


the distance between its foci is 6, then the area (in sq. 
units) of the quadrilateral inscribed in the ellipse, with the 
vertices as the vertices of the ellipse, is : 
[Online April 8, 2017] 
(d) 40 
2 2 
Ifthe tangent at a point on the ellipse 7 + 7 =1 meets 


(a) 8 (b) 32 (c) 80 


the coordinate axes at A and B, and O is the origin, then the 
minimum area (in sq. units) of the triangle OAB is : 
[Online April 9, 2016] 


ie 
(d) B 
The area (in sq. units) of the quadrilateral formed by the 
tangents at the end points of the latera recta to the ellipse 


9 
(a) 373 = (b) 5 (c) 9 


2 2 


eee is: [2015] 
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If the distance between the foci of an ellipse is half the 
length of its latus rectum, then the eccentricity of the 


ellipse is: [Online April 11, 2015] 
2/2 -1 

(a) 5 (6) «2-1 
l | 

© 5 oS 


The locus of the foot of perpendicular drawn from the 
oantreof thedlipsex? + 3y? = 6 on any tangent to it is 
[2014] 


(d) (x -»y af 357 


A stair-case of length / rests against a vertical wall and a 
floor ofa room. Let P bea point on the stair-case, nearer to 
its end on the wall, that divides its length in the ratio | : 2. 
Ifthe stair-case begins to slide on the floor, then the locus 
of P is: [Online April 11, 2014] 


1 
(a) an ellipse of eccentricity 3 
; .. 3 
(b) an ellipse of eccentricity a 
; . i 
(c) acircle of radius 5 


3 
(d) acircle of radius ae 


IfOB is the semi-minor axis ofan ellipse, F, and F, are its 

foci and the angle between F |B and FB is a right angle, 

then the square of the eccentricity of the ellipse is: 
[Online April 9, 2014] 


1 1 
Osm @; 
The equation of the circle passing through the foci of the 


1 1 
O> OF 


2 12 
ellipse _ + > = 1, and having centre at (0, 3) is [2013] 


(a) x2+y?-6y-7=0 
(b) x? +)?-6y+7=0 
(c) x*+y?-6y-5=0 
(d) x2+y?-6y+5=0 
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A point on the ellipse, 4x? + 9y? =36, where the normal is 
parallel to the line, 4x -2y —5=0, is: 
[Online April 25, 2013] 


Let the equations of two ellipses be 


2 2 2 2 


E,:2-+2=1 and iy 1, 
3 2 16 


2 


1 
If the product of their eccentricities is > then the length 


of the minor axis of dlipseZ, is :[Online April 22, 2013] 

(a) 8 (b) 9 (c) 4 (d) 2 

Equation of the line passing through the points of 

intersection of the parabola x* = 8y and the ellipse 
2 


7 y =lis: [Online April 9, 2013] 
(a) y-3=0 (bo) gro =0 
(c) 3y+1=0 (d) 3y-1=0 

2 


If P, and P, are two points on the ellipse = + y =1 at 


which the tangents are parallel to the chord joining the 
points (0, 1) and (2, 0), then the distance between P, and 


Py is [Online May 12, 2012] 
(a) 2/2 () V5 ©) 2/3 @ 0 


Equation of the ellipse whose axes are the axes of 
coordinates and which passes through the point (-3, 1) 


a 2. 
and has eccentricity 2 is [2011] 


(a) 5x2+3y2-48=0 —(b)_ 3x2 +5y2-15=0 
(c) 5x2+3y2-32=0 = (d)._-: 3x2 + 5y?-32 =0 


The ellipse x? +4y? =4 is inscribed in a rectangle 


aligned with the coordinate axes, which in turn is inscribed 
in another ellipse that passes through the point (4, 0). Then 
the equation of the ellipse is : [2009] 


(a) x7 +12y? =16 (b) 4x +48y? = 48 
(c) 4x7 4+64y7 =48 = (d) x +16y? =16 
A focus of an ellipse is at the origin. The directrix is the line 


1 
x = 4 and the eccentricity is 3° Then the length of the 


semi-major axis is [2008] 


184. 


185. 


186. 


187. 


188. 


189. 


8 y) 4 5 
(a) 3 (b) 3 (c) 4 (d) 3 


In an ellipse, the distance between its foci is 6 and minor 
axis is 8. Then its eccentricity is [2006] 


3 l 4 I 
= b) = ae d) — 
(a) (b) ; (c) : (d) a 


An ellipse has OB as semi minor axis, F' and F'' its focii 


and the angle F'BF' is aright angle. Then the eccentricity 
of the ellipse is [2005] 
1 


1 1 1 
a) — b) = c) = d = 
(a) B DEG (c) a (d) B 
The eccentricity of an ellipse, with its centre at the origin, 


1 : 
is a Ifone of the directrices is x =4, then the equation of 


[2004] 
(b) 3x7 +4y? =12 


the ellipse is: 
(a) 4x7 4+3y? =1 


(c) 4x? +3y? =12 (d) 3x*4+4y? =1 


( TOPIC || Hyperbola nes j 


Ifthe line y= mx + cis acommon tangent to the hyperbola 
x . : 
—-—-=— =] and thecircle x? + y?= 36, then which one of 
100 64 

the following is true? 

(a) c?=369 

(c) 4c?=369 


[Sep. 05, 2020 (ID] 
(b) 5m=4 
(d) 8m+5=0 


D9 
Let P(3, 3) be a point on the hyperbola, ~ = a =1. Ifthe 
a 
normal to it at P intersects the x-axis at (9, 0) and e is its 
eccentricity, then the ordered pair (a’, e”) is equal to : 


[Sep. 04, 2020 (D] 


(a) (3.3) (b) (5. 2) (0) (2.2] (d) 9,3) 


Let e, and e, be the eccentricities of the ellipse, 


2 12 2 12 
ie =1(5<5) and the hyperbola, a =1 
respectively satisfying e,e, = 1. Ifa and f are the distances 
between the foci of the ellipse and the foci of the hyperbola 
respectively, then the ordered pair (a, 8) is equal to: 


[Sep. 03, 2020 (I1)] 
20 
(b) & 12) 


(d) (8,10) 


(a) (8,12) 


24 
(c) (=. 10} 


190. 


191. 


192. 


193. 


194, 


195. 


196. 


197. 
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A line parallel to the straight line 2x — y= 0 is tangent to the 
2 12 
xy : 2 2 
hyperbola Pa in 1 atthe point (x,,y,). Then x7 +5y; 


is equal to: 
(a) 6 


[Sep. 02, 2020 (D] 


(b) 8 (c) 10 (d) 5 


For some 0 € (0, 4 , if the eccentricity of the hyperbola, 


x* —y’ sec? @=10 is 5 times the eccentricity of the 


ellipse, x” sec? 0+ y” =5, then the length of the latus 


rectum of the ellipse, is : [Sep. 02, 2020 ID] 
(a) 2v6 (b) 30 

45 
o oS 


If a hyperbola passes through the point P(10,16) and it 
has vertices at (+ 6,0), then the equation of the normal to 


it at Pis: [Jan. 8, 2020 (ID] 
(a) 3x+4y=94 (b) 2x+5y=100 
(c) x+2y=42 (d) x+3y=58 


Let P be the point of intersection of the common tangents 
to the parabola y* = 12x and hyperbola 8x?—y’= 8. IfS and 
S’ denote the foci of the hyperbola where S lies on the 
positive x-axis then P divides SS’ in aratio: 


[April 12, 2019 (D] 
(a) 13:11 (b) 14:13 (c) 5:4 (d) 2:1 
The equation ofa common tangent to the curves, y?= 16x 
and xy =—4, is: [April 12, 2019 ID] 
(a) x-y+4=0 (b) x+y+4=0 
(c) x-2y+16=0 (d) 2x-y+2=0 


Ifa directrix ofa hyperbola centred at the origin and passing 
through the point (4,-2V3) is 5x = 45 and its 


eccentricity is e, then : [April 10, 2019 (D] 
(a) 4e*—24e?+27=0 (b) 4e*— 12e?—27=0 

(c) 4e*—24e?+35=0 (d) 4e*+ 8e?—35=0 

If 5x + 9 = 0 is the directrix of the hyperbola 

16x* —9y? = 144, then its corresponding focus is : 


[April 10, 2019 (ID] 


5 5 
@ 6,0) (b) (-3.0] (0) (3.0) (d) (5,0) 


If the line y = mx + 7,/3 is normal to the hyperbola 


2 2 
* _Y =) then avalueofmis: [April09, 2019 (DJ 
24 18 
V5 15 2 a. 
(a) a (b) “a (c) Vs (d) Vs 


198. 


199. 


200. 


201. 


202. 


203. 


If the eccentricity of the standard hyperbola passing 
through the point (4, 6) is 2, then the equation of the 
tangent to the hyperbola at (4, 6) is : [April. 08, 2019 ID] 
(a) x-2y+8=0 (b) 2x—3y+10=0 

(c) 2x-—y-2=0 (d) 3x —2v=0 

Ifthe vertices of a hyperbola be at (—2, 0) and (2, 0) and one 
of its foci be at (—3, 0), then which one of the following 
points does not lie on this hyperbola?[Jan. 12, 2019 (D] 


(a) (-6,2vi0) (b) (26.5) 
() (415) (d) (6,5V2) 


Ifa hyperbola has length of its conjugate axis equal to 5 

and the distance between its foci is 13, then the eccentricity 

of the hyperbola is : [Jan. 11, 2019 (ID] 
13 13 13 

@ 5 Oo; @s 

Let the length of the latus rectum of an ellipse with its 

major axis along x-axis and centre at the origin, be 8. Ifthe 

distance between the foci of this ellipse is equal to the 


length of its minor axis, then which one of the following 
points lies on it? [Jan. 11, 2019 ID] 


(a) (4V2,2v2) (b) (4v3,2v2) 
(c) (4V3.2V3) (a) (4V2,2v3) 


The equation of a tangent to the hyperbola 4x? — 5y” = 20 


(b) 2 


parallel to the line x —y =2 is: [Jan 10, 2019 (D] 
(a) x-y+1=0 (b) x-y+7=0 

(c) x-y+9=0 (d) x-y-3=0 

Let 


—r 


2 2 
S = J(x,y)eR?:2~-- = 1}, 
l+r 1 


where r # + | Then S represents: [Jan. 10, 2019 (ID] 
(a) a hyperbola whose eccentricity is 


, when 0<r<l 


(b) an ellipse whose eccentricity is 
2 , whenr > 1 
r+l 
(c) a hyperbola whose eccentricity is 
2 


Jr+l 


(d) an ellipse whose eccentricity is 


, when 0<r<1 


, whenr>1 
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206. 


207. 


208. 


209. 
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T 
Let 0<0< 5° Ifthe eccentricity of the hyperbola 


x2 2 


oro ~ ane 8 = | is greater than 2, then the length of 

its latus rectum lies in the interval: [Jan 09,2019 (D] 

(a) (3,0) (b) (/2,2] (c) 2,3] @ (,3] 

A hyperbola has its centre at the origin, passes through 

the point (4, 2) and has transverse axis of length 4 along 

the x-axis. Then the eccentricity of the hyperbola is : 
[Jan. 09, 2019 AD] 


2 
(b) V3 @ 5 


Tangents are drawn to the hyperbola Ax? — y- = 36 at 


(a) : (©) 2 


the points P and Q. If these tangents intersect at the point 
T(0, 3) then the area (in sq. units)of APTQ is: [2018] 


(a) 54/3 (6) 603 (© 36/5 ) 455 


The locus of the point of intersection of the lines, 


V2x—y +4V2k =0 and J2kx + ky — 4V2 = 0(kis any 


non-zero real parameter) is. [Online April 16, 2018] 
(a) A hyperbola with length of its transverse axis f/2 


(b) An ellipse with length of its major axis 8/2 


V3 


(d) A hyperbola whose eccentricity is af 


(c) An ellipse whose eccentricity is 


A hyperbola passes through the point P( v2, V3) 


and has foci at (+2, 0). Then the tangent to this hyperbola 
at P also passes through the point : [2017] 


a) (-v2,-v3) (b) (3¥2,2N3) 
() (2V2,3v3) (d) (v3.2) 


The locus of the point of intersection of the straight lines, 
tx—2y-3t=0 
x—2ty+3=0(t eR), is: [Online April 8, 2017] 


(a) an ellipse with eccentricity z 

(b) anellipse with the length of major axis 6 

(c) ahyperbola with eccentricity ./5 

(d) ahyperbola with the length of conjugate axis 3 


210. 


211. 


212. 


113. 


114. 


115. 


The eccentricity of the hyperbola whose length of the latus 
rectum is equal to 8 and the length of its conjugate axis is 
equal to half of the distance between its foci, is: [2016] 


2 4 4 
(a) B (b) V3 () 3 (d) B 
A hyperbola whose transverse axis is along the major axis 
x2 y- 
of the conic, = a. = 4 and has vertices at the foci of 


3 
this conic. If the eccentricity of the hyperbola is ae then 


which of the following points does NOT lie on it ? 
[Online April 10, 2016] 


(a) (V5,2V2) (b) (0,2) 
(c) (5,2V3) (d) (v10,2V3) 


Let a aand b respectively be the semitransverse and semi- 
conjugate axes ofa hyperbola whose eccentricity satisfies 
the equation 9c? — 18e + 5 = 0. If S(5, 0) is a focus and 
5x = 9 is the corresponding directrix ofthis hyperbola, then 
a* —b? is equal to: [Online April 9, 2016] 
(a) —7 (b) -5 (c) 5 (d) 7 

An ellipse passes through the foci of the hyperbola, 
9x? — 4y* = 36 and its major and minor axes lie along the 
transverse and conjugate axes of the hyperbola 
respectively. If the product of eccentricities of the two 


1 
conics is >? then which of the following points does not 


lie on the ellipse? [Online April 10, 2015] 
(a) Me rd (b) 4) 

2 2 
(©) (va. >) (a) (vi3,0) 


The tangent at an extremity (in the first quadrant) of latus 
2 2 
rectum of the hyperbola oa = =1, meet x-axis and 


y-axis at A and B respectively. Then (OA)? — (OB), where 


Ois the origin, equals: [Online April 19, 2014] 
20. 16 ena 
®@->; OF7 © @) 3 


Let P (3 sec 0, 2 tan 8) and Q (3 sec 9, 2 tan ) where 


0+o= 5 , be two distinct points on the hyperbola 
x? y’ 
or =1.Then the ordinate of the point of intersection 


ofthe normalsatPandQis: [Online April 11, 2014] 


13 


11 11 13 
OF OF OF OF 


216. 


217. 


218. 


219. 
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A common tangent to the conics x? = 6y and 
2x?— 4y? = 9 is: [Online April 25, 2013] 
3 
@ x-y=5 (b) xty=1 
9 
() x+y=5 (d) x-y=1 
2 2 


A tangent to the hyperbola i in 1 meets x-axis at P 


and y-axis at Q. Lines PR and QR are drawn such that 


OPRQ isa rectangle (where O is the origin). Then R lies on: 
[Online April 23, 2013] 
4 2 2 4 
(a) ea ea (b) oT ae Ga. 
xy xy 
24 4 2 
(c) tg el (d) a ae ee 
x y x y 
42 
Ifthe foci of the ellipse ce + ~~ = 1 coincide with the foci 
b 
x? = I 
of the hyperbola — — Y=, then b? is equal to 
144 81 25 
[Online May 19, 2012] 
(a) 8 (b) 10 (c) 7 (d) 9 
2 y? 
If the eccentricity of a hyperbola o 7 =1, which 


13 
passes through (k, 2), is “ , then the value of k? is 


[Online May 7, 2012] 


(a) 18 (b) 8 (c) 1 (d) 2 


220. 


221. 


222. 


223. 


The equation of the hyperbola whose foci are 

(—2, 0) and (2, 0) and eccentricity is 2 is given by: 
[2011RS] 

(b) 3x2-y?=3 

(d) —3x2+y?2=3 


(a) x*-3y2=3 
(c) —x? + 3y?=3 


2 2 
For the Hyperbola os 1, which of the 
cos°a sin“ a 
following remains constant when « varies =? 
(a) abscissae of vertices (b) abscissae of foci 
(c) eccentricity (d) directrix. 


The locus of a point P(a, B) moving under the condition 


[2007] 


that the line y = ax+B is a tangent to the hyperbola 


2 2 
— - = =] is 
a b 
(a) anellipse 
(c) aparabola 


[2005] 


(b) acircle 
(d) a hyperbola 
2 2 


The foci of the ellipse ae y 


2 =1 and the hyperbola 


2 Zz 
Y=" coincide: Then thavaludot #2 is DMD] 


144 81 25 
(a) 9 (b) 1 (c) 5 (d) 7 
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_ Hints & Solutions 


1. @ _Inright ARSO, sin6oe=** Lap Inex= p= 7. 
r 
4. (3) 
Py 
Viigo Se 
2 2 
Now equation of PO is y—2x-3=0 (0, 0) 
_ ¥3r _|0+0-3| 
“2 J5 x=3 
VBr_ 3) 23. a 12 => Radius (r,)=3-k 
2 5 5 5 -: Centre lies on x +y=2 
2. (b+) Weknow family of circle be S, +AS, =0 Letx =k 
y=2-k 
x+y —6x+X(x? +y? -4y) =0 4 
=> Centre = (k, 2 —k) 
=> (1+A)x? +(1+A)y? —6x—4ay =0 (i) Also, radius (r,) = 2—(2—A) 
<936=9=0=5) 
3 2r 
Centre —g, n= . } 
144 A+1 3 
>k=-— 
Centre lies on 2x —3y + 12 =0, then 2 
a an +12=0>2X 3 ee ee 
Atl At] 2. 2 
Equation of circle (1), Hence, diameter = 3. 
2x? —2y? -6x+12y =0 5. (9) 
: wnlaie v2 4 v2 = 
> +y?43x-6y=0 (ii) The given circleis x° + y~ -2x-4y+4=0 
Only (3, 6) satisfy equation (ii). . Centre of circle (1, 2), r= 1. 
3. (7) ax, + by, +¢ 
; si 36 Ifli ts circle then p<r, where ? =|— ->—> 
Let P(3cos8, 3sin 8), O(—3cos0, —3sin 0) Ine culs circle then p< 7, where [2 ap? 
3cos0+3sin@—2 —3cos@—3sin0-—2 
= B o-| 3 | SUES ten Pe(6 16) 
ae (3cos+3sin 0)? —4|_ 5+ 9sin2g k=7,8,9, 10, 11, 12, 13, 14, 15 
2 2 


af is max. when sin20= 1 
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(0, 4) 
6 @ 


(2, 0) 


Equation of family of circle 
(x0)? + (v—4Y + Ax =0 

Passes through the point (2, 0) then 
4+ 16+2A=0 => A=-10 

Hence, the equation of circle 
?+y’—10x-8y+ 16=0 

=> (x-5)/+(v—-4)=25 

Centre (5, 4). 


R= qf peoett of x+ Sooef of y—constant 


= 254+16-16 =5 


Perpendicular distance of 4x + 3y — 8 = 0 from the centre of 
circle 


V16+9 5 


Hence, 4x + 3y—8 =0 can not be tangent to the circle. 


Pe -2 


7.  (36)The given equation of circle 10. 


x-6x+y+8=0 

(x-3P+y=1 (1) 

So, centre of circle (i) is C,(3, 0) and radius 7, = 1. 
And the second equation of circle 

x—8yt+y’+ 16-k=0(k>0) 


2 2 2 .. 
wr +(y-4P=(Vk) Gi) 
So, centre of circle (ii) is C,(0, 4) and radius r, = fx 
Two circles touches each other when 
C.C,=\r,+r,| > 5 =fl4vie 


Distance between C,(3, 0) and C (0, 4) is 
either Vk +1 or [Wk -1] (C,C,=5) 


= Hees soe We -1|=5 


=> k=16 or k=36 

Hence, maximum value of k is 36 

The given equation of circles 
x-6xt+y?+8=0 

=> (x-3Pt+y=l 


1 1 
ve 2— > 
8. (c) Slope of tangent of x? + y’? = | at (= +) 


11. 


x+y J2= 0, which is perpendicular tox—y+c=0 


1 1 
At 95] which is tangent of (x—3)?+y?=1 


So, m=1 >y=xte 
Now, distance of (3, 0) from y=x+ cis 


c+3 =| 

2 

> c=-3+2 

=> (c+3P=2 

=> +6c+9=2 

. @+6c+7=0 

() L=JS, =vl6 =4 
R= 16+4-16 =2 


Length of chord of contact 
_ 2LR  _2x4x2_ 16 
Vi2+R2 vi6+4 20 


Square of length 


64 
of chord of contact = 5 


According to the diagram, 
In APC .C,, tan a= Es >sina= 2 
ne 12 13 
Den Se 
or i ~ 3 - B 
Hence, length of common chord (PQ) = = 


(a) Let centre of circle is Cand circle cuts the y-axis at B 
and A. Let mid-point of chord BA is M. 


A 


BAW 
(3, 0) 


EBD 83 


www.jeebooks.in 


Conic Sections mM-165 
= 14. Let centre of required circle is (A, k). 
CB= Jc? + MR? (b) q ( ) 
. OO =rt+r [By the diagram] 
2,42 =5=radius of circle 
3° +4 . . (h. 
equation of circle is, 
(x—3)2+ (y—5)?= 5? IN 
(3, 10) satisfies this equation. / 
Although there will be another circle satisfying the same 
conditions that will lie below the x-axis having equation 
(x-3!+ 0-5P= 9 
12. (b) S=x?+3°+ 5Kx+2y+ K=0 
S,=x+y?+ Kx4 : y 0 
=e y T = 
° 2 2 sh +k =1+h 
Equation of common chord is S,—S,=0 => h+ P=14+22+2h 
1 =>h=14+2h 
= 4Kx4 a =0 Ai) 
“. locusis y=V1+2x ,x20 
Equation of the line passing through the intersection 
é ; er 
points P & Q is, 15. (b) LetzeSthen z=—— 
4x + 5y-K=0 (ii) aoa ae 
Comparing (i) and (ii), Since, z is a complex number and let z=x +1y 
\2 
4K 1 2K+l1 4 ati) eos taais 
— =—= (iil Then, * +1 = byrationalisation 
4-10 2K a sea 
1 2 . 
= K=— and—2K=20K+10 xtiy he =D, 12H) 
10 t Ly 5) a) 
a~+1 atl 
5 : 
399K = ios K= = Then compare both sides 
a*-1 : 
1 -5., as ; X=Z (i) 
VK= To i is not satisfying equation (3) a’ +l 
.. No value of K exists. y= = (i) 
13. (b) Equation of circle which touches the line y = x at a” +1 
(1, Iis, @-1P +(-1P +A (v—x) =0 Now squaring and adding equations (i) and (ii) 
This circle passes through (1, — 3) 
2, 2_@?-1? 40? 
Sh of = a ts a 
(1, -3) (a~ +l” (av +b 
16. (a) Let any tangent to circle x*+ y* = 1 is 
x cos8 + ysinO = | 
Since, P and Q are the point of intersection on the co- 
d, 1) y=x ordinate axes. 
“.0+16+A(-3-1)=0 1 1 
; = = P=|—,,0|&Q=| 0,—— 
>16+A (-4)=0>A=4 Then fe Q ( 5] 


Hence, equation of circle will be, 
(x-1)?+(v—-1)° + 4y-4x=0 
>x+y—6xt+ 2y+2=0 


. Radius = 941-2 =2,/2 


1 1 
2cos0’ 2sin0 


”. mid-point of PQ be M@ = ( =(h,k) 
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Hence, the sum of squares of lengths of chords 


5 2 

n 5x6x11 
ell = ¥¢{15-*| = 64x 5-2. =210 
sin § = — (U1) n=l 


2k 
Now squaring and adding equation (1) and (ii) 19. (b) As ZAOB=90° 


= + = =4 

he ok 

.. locus of M is : x?+ y?=4x?y? 
=> 2+ k?= 4h? 


=> cos0= Ee 
mh (1) 


6 


17. (¢) Bythediagram, 4, =|y -r| 


Let AB diameter and M(A, k) be foot of perpendicular, then 


_ ah 
My 


Then, equation of AB 


—-h 
(y—k) =—(x—-h) 
Equation of common tangent is, k 


S,-S,=0 => Ixth=h"+kh 
Gx + 8y—-20 =0 > 3x+4y-10=0 age joa 
Hence (6, — 2) lies on it. Then, 4 h 9 land B| 0, k 


18. @) Let the chord x + y=n cuts the circle x* + ?=16atP 


and Q Length of perpendicular from O on PQ ": ABis the diameter, then 


AB=2R 
n => AB=4R 


2 
W+k a h+k ; 
> h k =4R 


Hence, required locus is (x? + y’)3 = 4R? x? y 


0+0-n 


V127 +17 


20. @) P 
— 


yt 2 e 2¢,8,+ 2ff,=2-DC3) + 2CDC3) = 12 
Then, length ofchord PO= 2,/4 (= =2 Ie e,te=14-2=12 


Since, 2¢,2¢,+ 2ff=c,+c, 


Thus only possible values of 7 are 1, 2, 3,4, 5. Hence, circles intersect orthogonally 
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Area of the quadrilateral PC QC, 23. (b) *« Two circles of equal radii intersect each other 
j orthogonally. Then R is mid point of PQ. 
= 2(GrrcP)| (0, 1) 
2 P. 
; 
= 2X =H =(2)(2) =4 sq, units 
2 N 
21. (c) Condition 1: The centre of the two circles are (1, 1) 
and (9, 1). The circles are on opposite sides of the line s 
3x+ 4y—-A=0. (0,-1) 
Put x = 1, y= 1 in the equation ofline, and PR=O,R=O,R 
3(1)+4(1I) -A=057-A=0 1 
Now, put x = 9, y= 1 in the equation of line, PR= 7V (0-0) +(1+1) =1 
ae) he .. Distance between centres = 1+ 1=2. 
Then, (7—A) (27 + 4—-A)<0 
=> (A-7)(A-31) <0 24. @ ’” 
rVeE(7,31) .. i) Q(0, +2b) 
Condition 2: Perpendicular distance from centre on line = 
radius of circle. 
For x°+’?—2x-2y=1, 
a | ans 
|3+4-A| = . 
5 O 
=> |A-7|25 
=> Az120rA>2 ..(ii) Let centre be C(A, k) 
For x?+9?- 18x-2y+78=0 CQ=CP=r 
27+4-Al, = CO’= CP’ 
5 7 (h-0)+ (k+0) = CM? + MP? 
=> AzA4lorAs21 ...(iil) 2+ (kt 2by~ =k +4a° 
Intersection of (1), (2) and (3) gives A € [12, 21]. W?+h+4b?+4bk=k + 4a’ 
Then, the locus of centre C(A, k) 
22. (c) The equation of circle is, 


bi Goh Gy NR=0 x? + 4b? + 4by = 4a? 
—6x+ 8yp— = 
se a , Hence, the above locus of the centre of circle is a 
2 2- 
=> (x-3P + (y+ 4P=(8y2) parabola. 


C3, — 4), r=8,/2 : ; a 
25. (c) The equation of circle x* + y~ + 4x — 6y = 12 can be 
=> Length of side of square = ,/2; = 16 written as (x +2)2+ (y—3)2=25 


a 
(5,4) ~ (11, -4) 4, 0) 
OB 


=> PS, 4), OS, -l 2) 
R(1,-12), S11, 4) 
= Required distance = OP 


= (5-0)? + (4-0)? =25+16 = V41 


26. 


27. 
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Let P=(1,—-1) &O=(4, 0) 
Equation of tangent at P (1, —1) to the given circle: 
x(1)+y(-1) + 2@ + 1)-3(-1)-12=0 


3x—4y-—7=0 (1) 
The required circle is tangent to (1) at (1, —1). 
(x— 1)? +(y +1)? +4 Gx—-4y-7) =0 ..(i1) 


Equation (ii) passes through O(4, 0) 
=> 32+12+2(12-7)=0>5A+10=0 >A=-2 
Equation (2) becomes x? + y?—8x+ 10y+16=0 


radius = ,/(-4)? +(5)* -16 =5 


qd) 


Let the sides of equilateral A inscribed in the circle be a, 


a 
then cos 30° = — 
2r 


: 3 
Then, area of the equilateral triangle = ae a 


V3)? _3N3 2 
= v3) = 4 r 
But it is given that area of equilateral triangle = 27,/3 


34/3 
Then, 27,/3 = ey 


P=36>r=6 


1 > (1 : 
But (-5 coeff. of] + & coeff. oty | 


— constant term = 7? 


(-5)2+ (6)? -c = 36 > c=25 


(a) 


28. 


29. 


AM = AC? — MC2 
= (a+ ce) —(a—c) = 4ac 


=> AM = XY*=4ac 

=> XY= 2Jac 

Similarly, YZ= 2Vba and XZ= 2/be 
Then, XZ= XY+ YZ 


=> be = 2ac +2Vba 


1 1 1 
= la be 
(d) Consider the equation of circles as, 
x?+y?— 16x—20y + 164 =? 
ie. (x-8)+(y-10P =r (i) 
and (x—4)?+ (v—7)?= 36 ..(ii) 
Both the circles intersect each other at two distinct points. 


Distance between centres 


lr—6|<5<|r+6| 

If|r—6|<5> re (1, 11) ...(iil) 
and |r+ 6|>5 =r € (e,-11) UG 1, ) ...(iv) 
From (iii) and (iv), 
re(i,1) 


Let equation of circle be x? + y? + 2gx + 2fv=0 


As length of intercept on x axis is 1 = 2,/g7 —¢ 


1 
> k= 5 


1 
length of intercept on y-axis = 5 22) f° =e 
1 
= fF; 
Equation of circle that passes through given points is 


y 
P+ yx > =0 


Tangent at (0, 0) is, 
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(1-0) 
(y-0)= (2) *(x—0) 


=> 2x+y=0 
Perpendicular distance from B(1, 0) on the tangent to the 
1 


circle = 5 


Perpendicular distance from a(o. 5 on the tangent to 


2 
the circle = B 


149 
sieinediedardasa = = 
um of perpendicular distance is - 
(c) Equation of tangent at (1, 7) tox?= y— 6 is 

2x—y+5=0. 


Now, perpendicular from centre O(—8, —6) to 
2x —y+5=0 should be equal to radius of the circle 


pees 


V5 
=> /5 =J100—-c >c=95 


(d) Given circle is: 

x? +? + 2x-4y-4=0 

.. its centre is (— 1, 2) and radius is 3 units. 
Let A = (x, y) be the centre of the circle C 


= /64+36-C 


x-l 
- — =2 > x=Sand = =2 > y=2 


2 
So the centre of C is (5, 2) and its radius is 3 
.. equation of centre C is: 
x?+y?—10x-4y+20=0 
.. The length of the intercept it cuts on the x-axis 


2g? —c =225-20 =2V5 
(c) Equation of the line passing through the points (2, 3) 
and (4, 5) is 


= ($53). 2>x-yt1=0 .... (i) 


Equation of the perpendicular line passing through the 
midpoint(3,4)isx+y-7=0 a. (ii) 


Lines (1) and (2) intersect at the center of the circle. So, the 
center of the circle is (3, 4) 


Therefore, the radius is 


(Oy —x)? +) -y)? =/2-3" +6-4 =V2 


units. 


(c) As origin is the only common point to x-axis and 
y-axis, So, origin is the common vertex 

Let the equation of two of parabolas be y? = 4ax and 
x?=4by 


Now latus rectum of both parabolas = 3 


. 4a=4b=3=a=b== 


.. Two parabolas are y? = 3x and x? = 3y 
Suppose y = mx + c is the common tangent. 


1 =3x > (mx + cP =3x > mx? + (2me—3)x +c? =0 
As, the tangent touches at one point only 

So, b?—4ac =0 

=> (2me—3)?—4m?c? =0 

=> 4n?c? +9 12me —4m?c? =0 


c= (i) 


2 


3y > x? =3 (mx +c) > x?-3mx—-3c=0 
Again, b*—4ac=0 
=> 9m? —4 (1)(—3c)=0 


ae 


=9m=-120e00 nn (ii) 
Form (i) and (ii) 
ge 
™ "3 3 \4m 
7 —3 
=>m l1>m=-1>c 


Hence, y=mx+c=-—x- — 


>4(x+y)t+3=0 

(a) Here, equation of tangent on C, at (2, 1) is: 
2x+y-(x+2)—-1=0 

Or x+y=3 

Ifit cuts off the chord of the circle C, then the equation of 
the chord is: 


xt+y=3 
distance of the chord from (3, — 2) is: 
3-2-3 
d= = V2 
| 


Also, length of the chord is / = 4 


2 
*. radius of C,=r= (5 +d? 


= ¥(2)’ + (2)? = V6 


35. 


36. 
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(None) 


(Let the equation of circle be 
P+ y-kPar 
It touches x — y=0 


“tals 
ae 


Equation of circle becomes 


k* : 
x’ + (y—k)*= 5 ..(i) 
It touches y = 4 — x? as well 
Solving the two equations 
2 


k 
=> 4-yt(y-k= 


k 
=> ly’-y(2k+1)+ Gore 


It will give equal roots .. D=0 


i= (S ‘ 


=> 2k*+4k—15=0 


=> (2k 


— ad 

2 
_* —2 +34 
Se Bala = 


Which is not matching with any of the option given here. 
(c) Letz=xt+y 


ol Seah 


On solving, we get: 


37. 


38. 


2x" + 2y°-y-1=0 


x’+y’— 1/2y-1/2=0 


(b) P(4,7). Here,x=4, y=7 
x-y=-3 
PA x PB=PT? 


Also; PT = {x7 +y” =(x=y)" 


=> PT = /16+49-9 = 56 


=> PT?=56 .. PAxPB=56 


we 


rig deta 


2ab 


Here; cos 9 = 
and 0=60° 


= ee 
=> cos 60° = 9595 
=> 10=29 —c? 
=>c?=19 


> |c=V19 


ica = a 4h? ae 
also; cos @= ~~ 
and 0= 120° 


ps a” +b? -19 
2 2ab 


=>a’+b?-19=-ab 
>a>+b?+ab=19 


+. Area = > 2x5 sin60+=absin 20° =4)3 


_, 53 abV3 _ 4 


2 4 
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5 
bey 
ad 2 


=> jab = 6 

.atb=13 

>a=2,b=3 

Perimeter = Sum ofall sides=2+5+2+3=12 
39. (a) Letz=xtiy 

=> 2kt+i(vt+3)=|xt+i0-1| 


= dfx? +(y+3)? = yx? +(y1)? 
4x? +4(y +3)? =x +(y-17 


=> 
=> 3x? =y?-2y+ 1—4y"-24y-36 
3x7 + 3y? + 26y + 35 =0 (which is a circle) 


= 4424 26 i 35 0 
xt t 
i ae 
169 35 
=> r= ,J0+—-— 
9 3 


40. (b) Given that x* +y?-—5x-—y+5=0 
25 

+ 
4 
=> (x—5/2)?+(y— 1/2) =3/2 


=> (x-5/2" (y-12)?-1/4=0 


on circle [o=(s/2+V57Be0s0, 4+ Tsing | 


2 


2 
= po?=($+Vi7200s0) (3+ 57ising | 


= : + 5y3/2(cosQ +sinQ) 


=> PQ= 


= 14+5V3/2 (cosQ+sinQ) 
. Maximum value of PQ? 


= 14453/2xV2 =1445v3 


41. (b) 


Since cos 20 = 1/7 = 2cos*Q-—1=1/7 


42. 


43. 


=> 2cos?0=8/7 
=> cos*6=4/7 


=> cos*0= 


4 
=> cos 2 
V7 


1 


7 
2cos* >-1 


Also, sec? b=7= 


= cos? p-1 


8 2 
2 cos’ cos 
v7 


PP 9 b 4 2 4 8 
rcos 0 +r cos = 
v2 V7 V7 V7 


A 
\Z. be 
7 


Given, centre of S is O (—3, 2) and centre of given circle is 
A(2, —3) and radius is 5. 


OA =5y2 
Also AB= 5 (-,; AB= radius of the given circle) 
Using pythagoras theorem in AOAB 


r=5V3 


(a) Point of intersection of lines 


4 | 
x—y=land2x+y=3is & 


| 


- 
= 3. 
Slope of OP = a ak 
3 3 


1 
Slope of tangent = — 1 


Equation of tangent 


(1,-1)P 


44. 


45. 
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(a) 


EF = perpendicular bisector of chord AB 
BG = perpendicular to y-axis 
Here C = centre of the circle 
mid-point of chord AB, D=(- 1, 3) 
\ Fs 4-2 
slope of AB = Ene: =—] 
EF LAB 
Slope of EF = 1 
Equation of EF, y—3 = 1(x +1) 
=> y=xt4 ..(1) 


Equation of BG 47. 


y=2 ..(ii) 

From equations (i) and (ii) 

x=-2,y=2 

since C be the point of intersection of EF and BG therefore 
centre, C= (—2, 2) 

Now coordinates of centre C satisfy the equation 
2x—3y+10=0 


Hence 2x —3y + 10 = 0 is the equation of the diameter 48. 


(a) Intersection point of 2x —3y+4=0 and 
x—2y+3=0is(l, 2) 


A(2, 3) 


(1, 2) 


Bia, B) 


Let image of A(2, 3) is B(a, B). 
Since, P is the fixed point for given family of lines 
So, PB=PA 


46. 


(a=1)'+ (6-27 =@=17 4 G=2)" 
(a—1)°+(P-2P'=14+1=2 

(x17 + (y-2)?= (V2)? 

Compare with 

(x-a)+(y-byY =r 

Therefore, given locus is a circle with centre (1, 2) and 
radius ./2. 

(a) x’+y*—4x-—6y—-12=0 (i) 
Centre, C, = (2, 3) 

Radius, r, = 5 units 

x*+y’+ 6x + 18y+26=0 ii) 
Centre, C,=(-3,-9) 

Radius, r, = 8 units 


C,C,= (2 +3)? +(3 +9) =13 units 


r,+1r=5+8=13 
“C,C =r, +r, 


x 
<Z¢: ) 


Therefore there are three common tangents. 
(a) Let radius of circumcircle be 
According to the question, 


r 10 
> = > >r=4 
So equation of required circle is 
(x—1)°+(y-1)?= 16 
=>x?+y?—2x-2y-14=0 
(b) Let ‘h’ be the radius of the circle and since circle 
touches y—axis at (0, 2) therefore centre = (h, 2) 


Now, eqn of circle is 
(h+1)°+2?=h? 
=>2h+5=0 
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From the figure, it is clear that AB is the chord along 
X-axis 52. (b) Cc 


3 
.. AB=2(AM)= 2 = 4 2(3) 3 


4 
49. (a) OP= ind 
Equation of circle 
Gos 
cos 8 


C=(x-l)° +(y-1)? =1 

Radius of T =|y | 

T touches C externally therefore, 

Distance between the centres = sum of their radii 


= (0-1) +(-1)? =1+/y| 


=> (0-17+04y=(1+ pl’ 
=> 1+y°t+1-2y=1+y'+2I\y| 
2|y|=1—2y 


16 32 


Area = OP B = 
eee sinOcos@  sin20 


least value sin20 = 1; 8=45° 


4 
So, h= =4/2 


=a 1 
sin 45 Ify>0 then 2y=1—2y>y=— 
50. @) Given that y+ 3x=0 is the equation ofa chord ofthe 4 
circle then Ify <0 then -2y = 1-2y>0=1 (not possible) 
y=—3x (1) 1 
(x?) + (-3x)?-30x =0 ae | 
10x?—30x=0 53. (a) Given circle is x7 + y’- 16 =0 
10x(x—3)=0 Eqn of chord say AB of given circle is 
3x+y+5=0. 
x=0, y=0 


Equation of required circle is 
so the equation of the circle is 


(x—3) (x—0)+(y+ 9) (y—0) =0 x? + y* -16+ABx+ y+) =0 


x°-3x ty°+ 9y=0 > x ty? + BA)x+(A)yt5A-16 =0 (1) 
2 + = 
se ll = ae 
51. (a) Radius Centre C = [3 >> 
CP = 441 _ ome = 2 If line AB is the diameter of circle (1), then 
2 2 2 


[4] will lie on line AB. 


—32 x 
i 3( }-+( Jas = 
1.e. 5) 5) 0 


Hence, required eqn of circle is 


x+y? 43x+y+5-16 =0 


> x 4y?43x4+y-1l =0 


54. 


55. 


56. 
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() Let, x’ + = 16 or x +7 = 4 
radius of circle r, = 4, centre C, (0, 0) 
we have, x7 + y?-2y=0 


> Pt’ -2y4+1)-1=0orrt+(y-1P =P 
Radius 1, centre C, (0, 1) 

|C,C,| = 1 

Ir,—r| = 4-1] =3 

ICC) < Ir. - 741 


(b) The equations of the circles are 
x? +y7 -10x-10y +4= 0 (1) 
and x7+y?-4x-4y+6 =0_ ...(2) 
C, = centre of (1) = (5, 5) 
C, = centre of (2) = (2, 2) 


d = distance between centres 


=C,C, = 949 =/18 


For exactly two common tangents we have 


Li ay < CC, <Ath 


=> J/50-2 —V2 <3V2 <J50-2 + V2 
=> 50-2 -V2 <3V2 or 3V2 <J50-2 +2 
=> J50-’ <4V2 or 2V2 < J50-2 


=> 50-2 <32 or8<50-A 
>> 18 or A < 42 
Required interval is (18, 42) 


qd) ¥. 


The equation of circle is 
x? +y" —6x-10y+P =0..(i) 
(x-3)" +(y-5) = (V34—P)? 


Centre (3, 5) and radius 'r'=/34-—P 
If circle does not touch or intersect the x-axis then radius 
x <y - coordiante of centre C 


or /34—P <5 


57. 


58. 


=>34-P<25 

=>P>9 (il) 

Also if the circle does not touch or intersect x-axis the 
radius r < x-coordinate of centre C. 


or /34-P <3>34-P<9=>P>25 _ ..- (iii) 
If the point (1, 4) is inside the circle, then its distance 
from centre C <r. 


or 4/[(3-1)* +(5—4)?] < ¥34—P 


=>5<34-K 
=>P<29__ ...(iv) 


Now all the conditions (11), (iii) and (iv) are satisfied if 25 
< P< 29 which is required value of P. 


(c) Let the foot of the perpendicular from (0, 0) on the 
variable line aa =l1 is (4 > yj) 

a 
Hence, perpendicular distance of the variable line 


+= from the point O (0, 0) = OA 
a 


,O (0, 0) 
al | 2 
> ! 7 =" +94 i 
Vd 
2,2 a areal | 
= 1 1 =x + Vy (x1, 1, 0) ~ 
—+—— 
a be 


=> A= xP +7 E 


Jol & :] 

“ b2 4 - 

which is equation of a circle with radius 2. 

Hence (x,, y,) 1.¢., the foot of the perpendicular from the 

point (0, 0) to the variable line +7 =I is lies on a 
a 

circle with radius = 2 

(c) Since circle touches x-axis at (3, 0) 

The equation of circle be 
(x—3)°+(y—0)?+ Av=0 


A(3, 0) 
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As it passes through (1, —2) 


Putx=1,y=-2 
=> (1-37 +27 +AC2)=0 
=> A=4 


equation of circle is 
(x-3)/ +y°-8=0 
Now, from the options (5, —2) satisfies equation of circle. 
(*) Given information is incomplete in the question. 
(a) Circle: x?+y’-6x+2y=0 (i) 
Line: 2x+y=5 ..(i1) 
Centre = (3, —1) 
Now, 2 x 3 — 1 = 5, hence centre lies on the given line. 
Therefore line passes through the centre. The given line is 
normal to the circle. 
Thus statement-2 is true, but statement-1 is not true as 
there are infinite circle according to the given conditions. 


< > 
2x+y=5 


x+y’ —6x—8y+(25—a’)=0 


Radius= 4 = 4/9 +16 +(25-a7) 


>a=14 
(a) LetA be the centre of given circle and B be the centre 
of circle C. 


D(4, 0) 


63. 


64. 


x? +y? +4x-6y-12=0 
.. A=(-2, 3) andB=(g,f/) 
Now, from the figure, we have 


—2+g 34+f 
2 


1 and =—1 (Bymid point formula) 


=> g=4andf=—5 

(a) LetC=(,y) 

Now, CA*=CB?= AB? 

ap ty Goer ty = ay 
2ax+a’+y’=4a" ..(1) 
(ii) 


> 


=> x? 
and x*—2ax + a?+ y= 4a" 
From (i) and (ii), x =0 andy= + 3a 


Since point C(x, y) lies above the x-axis and a>0, hence y 


= Ba 
C= (0, ¥3a) 
Let the equation of circumcircle be 
x+y? +2ex+2fv+C=0 
Since points AC a, 0), B(a, 0) and C(0, ./3q) lie on the 
circle, therefore 


a’ —2ga+C=0 (iit) 
a’+2ga+C=0 (iv) 
and3a’+ 23af +C=0 AV) 


From (iii), (iv), and (v) 


a 
& 0, c ag 3 


Hence equation of the circumcircle is 


2a 
25.2, 2 
x+y" —-—=y-a° =0 
V3 
2v3 
> 4+ wr 2_9 


=> 3x74 3y?- 2\Bay = 3a" 

(d) Point of intersection of two given lines is (1, 1). Since 
each of the two given lines contains a diameter of the 
given circle, therefore the point of intersection of the two 
given lines is the centre of the given circle. 

Hence centre = (1, 1) 
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65. 


66. 


67. 
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. @-Tatll=1 => a=2,5 i) 
and a’-6a+6=1 => a=1,5 ii) 
From both (i) and (ii), a= 5 

Now on replacing each of (a2— 7a + 11) and 
(a? — 6a + 6) by 1, the equation of the given circle is 
vty?—2x-2y+b3+1=0 

=> (x-1+(y- 17+ B= 1 

=> B=1-[(x-1°+0-1)7] 

. be(—, 1) 

(a) Since, circle touches , the x-axis at (1, 0). So, let centre 
of the circle be (1, h) 


Y 


Given that circle passes through the point B (2,3) 
CA=CB 
CA? = CB? 
=> (1-1%+(h -07=(1-27+(A-3Y 
W=1+h’+9-6h 


(radius) 


U 


U 


10 
Length of the diameter = es 


(c) Given circles are 
x +y?—8x—2y+1=0 
and x?+y?+6x+8y=0 


Their centres and radius are 


C, (4, l,ry= V16=4 


Ci(633-4)\r5> 25 = 9 
Now, CC, = ¥494 25 =J74 
Kona 1 FA 9 


Since, r,-1,< C\C, <r, +r, 
.. Number of common tangents = 2 
(b) Circle: x?+y’+3x=0 


3 
Centre, B = @ 0} 


68. 


69. 


3 
Radius = > units. 


Line: y=mx+1 
y-intercept of the line = 1 


- A=(0,1) 
Slope of line, Pee rn ace 
OB 
> aoe 
a3 
2 
=> 3m—-2=0 


(a) Let P(1,0) and O(-1, 0), A(x, y) 
AP BP CP 1 

AQ BO CO 2 

=> 2AP=AO 

=> 4(AP)?= AQ? 
=>4[%-1?+yY]=@+1P+y 

=> 4? + 12x) +4? = +14 204+ 
=> 3x7 + 3y?-8x-2x +4-1=0 

=> 3x7 + 3y’- 10x +3 =0 


Given: 


x+1=0 (1) 


. A lies on the circle given by (1). As B and C also follow 
the same condition. 
. Centre of circumcircle of AABC = centre of circle given 


5 
by (1)= (2.0) ; 
(d) Point (1, 2) lies on the circle x* + y° + 2x + 2y—11=0, 
because coordinates of point (1, 2) satisfy the equation 
vty? +2x4+2y—-11=0 
Now, x7+y’—4x-6y-21=0 ...@) 
x+y? +2x+2y—11=0 ii) 
3x+4y+5=0 (iil) 
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From (i) and (iii), 


2 
4/ 348) es of 3x5) at 
4 4 


=> 16x? + 9x7 + 30x +25 —64x + 72x + 120-336=0 
=> 25x°+38x-191 =0 (iv) 
From (ii) and (iii), 


2 
4 3x+5) par 3x45) 11=0 
4 4 


=> 16x?+ 9x? + 30x +25 + 32x—24x-—40-176=0 

=> 25x°+38x-191 =0 AV) 

Thus we get the same equation from (ii) and (iii) as we get 
from equation (i) and (iii). Hence the point of intersections 
of (ii) and (iii) will be same as the point of intersections of 
(1) and (iii). Therefore the circle (ii) passing through the 
point of intersection of circle(i) and point (1, 2) also as 
shown in the figure. 


(1, 2) 


x+y? + 2xt+ 2y—11=0 


x2+ y2- 4x —6y—21=0 


Hence equation(ii) i.e. 


x°+y?+2x+2y—11 =O is the equation of required circle. 
(b) Given circle whose diametric end points are (1,0) and 
(0,1) will be of smallest radius. Equation of this smallest 
circle is 
(x-1)(x-0)+ 0-00 
> x?+y?-x-y=0 
(a) Ifthe two circles touch each other and centre (0, 0) of 
x’ + y’ =’ is lies on circle x* + y* = ax then they must 
touch each other internally. 


1)=0 


So, a =c ld => |a| Cc 
2 2 
(a) Given equation of circle is 
x? +y? —4x-8y-5=0 
Centre = (2, 4), Radius = /441645 =5 
Given circle is intersecting the line 3x—4y =m, at two 


distinct points. 
=> length of perpendicular from centre to the line < radius 


|6—16—m| 
=> — — <5 
5 
=>-25<m+10<25>-35<m<15 


=> [10 +m <25 


73. 
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75. 


(a) The given circles are 
S, =x t+y+3x+7y+ 2p —5=0....(1) 
Sy = x+y t+2x+2y—p*=0_ ....(2) 
Equation of common chord PQ is 
S,—S,=0  [From(i) and(ii)] 
> L=xt+Sy+p’+2p 5=0 
= Equation of circle passing through P and Q is 
S,+, L=0 
(x?+ 7 + 3x+7y+ 2p —5) 
t A (w+Sy+p*+2p—5)=0 
Given that it passes through (1, 1), therefore 
(7+ 2p)+ x (2ptp?+1)=0 
2p+7 
(p+) 
which does not exist for p=— 1 
(a) Given that P(1,0), O(—1, 0) 
AP BP CP 1 
and 40 BO GO 3 


Se 


= 34P=AO 
Let A = (x, y) then 

34P=AQ > 9 AP*=AQ” 

=> 9(x-17 +9 =@+1P+y¥ 

=> 9x7?— 18x +9497 =x? 42x 414+ 
=> 8x°—20x + 8y°+8=0 


5 
x ‘3 x+1=0 (1) 


.. A lies on the circle given by eq (1). As B and C also 
follow the same condition, they must lie on the same circle. 
.. Centre of circumcircle of A ABC 


5 
= Centre of circle given by (1) = e 0) 
(c) The given circleis x7 + y?+2x+4y-3 =0 


- iy, 


Centre C2, TS) = (-l ’ -2) 
Let O(h, k) be the point diametrically opposite to the 
point P(1, 0), 


Q(a,B) 


O+k © 
2 


2 


1+h 
then ; =—l and 


=> h=-3,k=-4 
So, Q is 3, -4) 
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76. (d) Equation of circle whose centre is (A, 4) and touch 


the x-axis 


ie (xh? +(y—-kP = 


(-LD 


(radius of circle = k because circle is tangent to x-axis) 
* Equation of circle passing through (-1, 1) 


“(1a +(1-kP =? 
14+A?+2h+1+h-2k=h 
W?+2h-2k+2=0 
D220 

». 2)°-4 1.(-2k+2) =0 


=> 4-4(-2k+ 2) 2>0514+2k-2205 kes 


77. @)_ Given that centre of circle be (0, 0) and radius is 3 unit 
Let M(h, k) be the mid point of chord AB where 


ZAOB === 


T nr 3 
-, ZAOM = — = 3cos—=— 
ae 3 . Also OM 3° 


3 9 

W+k? ==> +k == 

= 2 4 
* SOs 9 

“. Locus of (h, k) is x" + y “| 


78. (d) On solving we get point of intersection of 
3x—4y—7=0 and 2x—3y—5=0 is (1,—-1) which is 


the centre of the circle 
Area of circle = mr? = 497m 
.. radius = 7 


*. Equation is (x = +(y a =49 
> x ay —2x+2y—-47=0 
79. (@)_ Letthe centre variable circle be (a, B) 


-: It cuts the circle x + y = p orthogonally 


Se Using 2212 +2fi fo =C +C2 ,» we get 


2(-a) x 0+ 2(- B)x0=¢,- p” 
>cq=p" 


Let equation of circle is x? + y” —2ox — 2By + p* =0 
y yr p 
* It passes through (a, b) 


= a +b? -2aa —2Bb+ p* =0 
-. Locus of (a, 8) is 


ae 2ax + 2by —(a* +b? +p’)=0. 


Given that area of one sector 

= 3 x area of another sector 

= Angle at centre by one sector = 3 x angle at centre 
by another sector 

Let one angle be 0 then other = 30 
Clearly 6 +30 =180>0=45° (Linear pair) 
.. Angle between the diameters represented by pair of 
equation 


ax? +2(a +b) xy + by* = 0 is 45° 


2 
.. Using tan 0 = Se 


we get, tan 45° = 


_ 2a? +b? +ab 


a+b 


>1 


=>(a + b) =4(a? +b? ab) 


=> a? +b? +2ab = 4a? +.4b? +4ab 


= 3a? +3b* +2ab =0 
(b) Given that 


spaxr ty’ +2axt+cy+a=0 


sy =x" by? 3ax+dy-1=0 
Equation of common chord PQ of circles s, and s> is 


given by s; — s) =0 


S5ax+(c-—d)y+a+1=0 
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Given that 5x + by —a=0 passes through P and Q 
-. The two equations should represent the same line 


Hh a 

ay by Cy 

a c-d atl ee ee 

1 b —a 
a’ +at+1=0 [.- D=-3] 
.. No real value of a. 


(b) Let the equation of circle is 


x y? +2ex+2fv+e=0 sists (1) 
It passes through (a, 5) 


aes +2ga+2fb+c=0 


Circle (1) cuts x + y = 4 orthogonally 
Two circles intersect orthogonally if2¢,g, + 2ff,=¢, + ¢, 
2(gx04+fx0)=c-4>5c=4 


. from (2) a? +b” +2¢ga+2fb+4=0 
.. Locus of centre (—g, —/) is 


a? +b" 


2ax —2by+4=0 


or 2ax+2by =a? +b? +4 
(d) Let the variable circle be 


x+y? +2ex+2fytc=0-(1) 
Since it passes through (p, q) 

i a +9" +2gp+2fqa+c=0_ ...(2) 
Circle (1) touches x-axis, 

ies 2 —-c=0>c= g? . From(2) 

- Yi +2gp+ 2fqt+e? =0 _....(3) 


Let the other end of diameter through (p, q) be (A, 4), 
then 


h+p k+q 


5 aie 2 
Putting value of g and f in (3), we get 
HD) ( isa) Gay 
| ee + =0 
2 A 3 2 
=> h* + p? —2hp —4kq =0 
-. locus of (h, k) is 


and 


2 2 
p +q +2 


< +p —2xp —4yq =0 
2 
=> (x- py =4ay 
(d) Two diameters are along 
2x+3y+1=0 and 3x—y-4=0 


On solving we get centre (1, —1) 


85. 


86. 


87. 


88. 


89. 


Circumference of circle = 21r = 107 


HPSS; 


Required circle is, (x —1)? +(y+1)* =5? 


=> x* + y* -2x+2y-23=0 


) Solving y= x and the circle 


x? + y* —2x =0, we get 


x=0,y=0Oand x=l1,y=1 


.. Extremities of diameter of the required circle are A (0, 0) 
and B (1, 1). Hence, the equation of circle is 


(x- O)(x-N+(y—-Oy-D = 0 


>x+y?-x-y=0 
(b)_ -.. Given two circles intersect at two points 


- Ir =1y | < CC, 

>r-3<5>0<r<8 (1) 

and 4 +%>C\C),r+3>5>r>2 wa (2) 
From (1) and (2), 2<r<8. 
(d) Area of circle= nr? =154=>r =7 
For centre, solving equation 
2x-3y=5&3x-4y=7 we get,x=ly=-l 
. centre=(1,-1) 
Equation of circle, (x ~1j7 +(y+ 1 = 7 

x +y? —2x+2y =47 
(c) Given equation of circle x? + y’=1=(1) 

=> x ty=(y—mx) 

=> x= mx’ —2 mxy; 

=> x (1—m’) + 2mxy = 0. Which represents the pair of 
lines between which the angle is 45°. 


2Vm? -0 


+2 
“. tan45= 4 5 = 


2 3 


l-m oe 


l-m’?= + 2m => m + 2m-1=0 


J+ 4 
me cetNat4 _—2t2V2 ee 
2 2 
(a) ‘. The centre C of circle of radius 3 lies on circle of 
radius 5. Let P(x, y) in the smaller circle. 


we should have 


ee Hathematics 


90. 


91. 


92. 
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OA < OP < OB 


=> (5-3) <a/x* +y* $543 


>4<x+y? <64 

(b) Let the required circle be 

x? + y?+2ex +2fvt+c=0 

Since it passes through (0, 0) and (1, 0) 
On putting these values, we get 


1 
=>c=0Oand g= => 
Points (0, 0) and (1, 0) lie inside the circlex’+y*=9, so 
two circles touch internally 
> cc, =",-1, 
. [624 72 2. 2,72_3 
ag +f “Rag +f sg +f =@ 
Squaring both side, we get 


9 1 
= fi =7-7=2 af =t2. 


Hence, the centres of required circle are 


4 ’ 3] or i ae 

2 2 
(c) Let ABC bean equilateral triangle, whose median is 
AD. 
In equilateral triangle median is also altitude 
So, AD LBC A 
Given AD = 3a. 
Let AB= BC=AC=x. 
In AABD, AB* = AD*+ BD”; 
=> x°=9a"+ (x7/4) alae 

SSI 

=< = 9" => x? = 12a’. 


In A OBD, OB?= OD? + BD? 


2 
= 24, % 
r=(a-ry+ 7 
r=9a* 
=> 6ar= 12a 
=> r=2a 
So equation of circle is x* + y? = 4a’ 


6ar +1 + 3a? 


(a) Liy=m(x4+l)+ ihe [Tangent to y?= 4(x + 1)] 


m, 

; 2 

Lyi y=m,(x+2)+ 7, _ [Tangent to y= 8(x+2)] 
2 
m, (x+1)—ym, +1=0 Ai) 
ms (x+2)—ym,+2=0 (il) 
1 

om, =—— (2,15) 


m 


93. 


94. 


95. 


[From (ii)] 
=> 2m) + ym, +(x+2) = 0 (iii) 
From (i) and (iii), 
x+l -y 1 ee, 
2 y xt+2 


(d) Circle passes through A(0, 1) and B(2, 4). So its centre 
is the point of intersection of perpendicular bisector of AB 
and normal to the parabola at (2, 4). 

Perpendicular bisector of AB; 


——. 
Yo Fa ~F (el) = 4x4 6y=19 mi) 


2. 
Equation of normal to the parabola at (2, 4) is, 


1 
y-4= a 2)>x+4y=18 (11) 


33 


16 
FE i) and (ii), x = -—, y= — 
rom (i) and (ii), x 5 y 10 


.. Centre of the circle is ee 3) 
5 10 


(b) Equation tangent to parabola y* = 4x with slope m be: 
1 
y=mx+— (A) 
m 
-» Equation of tangent tox? = 4y with slope m be: 
y=mx—am? ..{il) 


From eq. (i) and (ii), 


1 
—=-m >m=-1 
m 


.. Equation tangent : x +y+1=0 
2 


It is tangent to circle x? +? =c 


Fe y =12x 
a=3 


Let P(at*, 2at) 
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96. 


97. 
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=> N(at?, 0) > M(at’, at) 
+; Equation of QM is y = at 


2 
t 
So, y? = dax = x = 


r 


(at?) 
=> 2 a) 


—4 
=> Equation of ON is y= a =ai") 


-: ON passes through C 4) , then 


Eee Sr eer ee fee ee 
3 3t 3 


Now, MO = at” o - and PN = 2at =2 


(b) 


Distance between the centres 
=C,C, = 2C,S = 2V20-4 =8. 


(c) Let 4=(20, 4) and B= (207, — 41) 


A(Qt, 41) 


B(2t,—4) 


For equilateral triangle (ZAOM = 30°) 


At 1 4 
tan30° > == t=2W3 
7) nn’ ane: 


Area = 5802V3)-2 24 =192,/3. 


1 
98. (b) Let parabola y’ = 8x at point 52] is (227, 41) 


-l 
> f=— B 
2 5 


Parameter of other end of f 
focal chord is 2 f (2,0) 
So, coordinates of A 
Bis (8,8) a 

= Equation of tangent at B ( 1 


is 8y—4(x+ 8)=0 
=> 2y-x=8 


=> x-2y+8=0 
99. (a) Let point P be (24, ?) and Q be (A, k) 


Using section formula, 


FG 
jae 2+t 
3 3 
3h) 
Hence, locus is 3k+ 2 = 2 
=> 9x°=12y+8 


100. (0.5) Let the coordinates of P= P(?’, t) 


P(t, t) 


; +t 
Tangent at P(?’, f) is ty= Z 


=> 2t=xt+F 
O-r, 0), 00, 0) 
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mM-182 
0 1 
A 
We; =a 
Area of AOPO= 2 
= GJ B 
Cc 
=> [p=8 (h, k) x-y=3 
t=+2(t>0) 3 > = 
4y=x+4isa tangent = bog 
Pis (4, 2) ; ; 
; 103. @) Equation of tangent on a =4/2x is yt=x+ ar 
Now, y=mx  .. m= 3 This is also tangent on circle 
101. (c) y=me+4 i) (| 2? 
Tangent of’ = 4x is me Jie =I 324=1+P>P=1 
l : 
=> yomt (il) Hence, equation is t+y =x+V2 >|cl|= /2 


102. 


a 
[:.. Equation of tangent of? = 4 ax is y= mx + 1 


From (1) and (11) 


So, line y= 7 +4 is also tangent to parabola 


x? = 2by, so solve both equations. 


x2 = 29( 218) 
4 


=> 2x°—bx—16b=0 

=> D=0 

=> b’-4x2x(-16b)=0 

=> b°+32x4b=0 
b=— 128, b=0 (not possible) 

(c) Tangent to the curve y =(x—2)’— 1 at any point (A, k) 


[For tangent] 


= $(y +R) =(8-2)(h-2)-1 


= PAE a xh-2x-2h43 


=> (2h-4)x-y-—4h+6-k=0 
Given line, x-—y-—3 =0 
2h-4  4h-6+k © 
1 3 


1 


104. 


(d) The circle and parabola will have common tangent at 
Pi, 2). 


vy 
ee 
x 


So, equation of tangent to parabola is, 


4( x+ 1) 
yx (2) 5 
Let equation of circle (by family of circles) is 
(xx) +Q-y,P + AT=0 
=> c=(x-1°+(—-2V +AQ—-yt 1) =0 
*" circles touches x-axis. 


2y=2x4+2> y=x4l1 


.. y-coordinate of centre = radius 
> c=xtyt+(A-2)xt (-A-Ay+ (A+5)=0 


2 2 
A+4 (3) (=) (045) 
2 2 2 
eee ee 
=> 
4 


> 22-84-16=0 > 1=444/2 


A+5 S>M-4144+4=424 20 
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> 4=4-4)2 (-- 4=444V2 forms bigger circle) 


Hence, centre of circle (22 ~2,4-2V2 ) and radius 


=4-2/2 
oS area = (4 2y2)’ =8n(3 24/2) 


105. (a) -- y’=16x 
>az=4 
One end of focal chord of the parabola is at (1, 4) 
y — coordinate of focal chord is 2at 
“ 2at=4 


1 
>t=- 
2 


Hence, the required length of focal chord 


2 2 
o{r+t] (24 | =25 
t 2 


106. (c) The shortest distance between line y= x and parabola 
= the distance LM between line y = x and tangent of 


parabola having slope 1. 
Y 


Let equation of tangent of parabola having slope | is, 


a 
yrm(x—2)+ — 
m 


Here m= 1 anda= 


Ble 


equation of tangent is: y= x—- a 


Distance between the line y— x = 0 and y—x+ rr 


7 
@ 1% 


=a? ~ a2 


107. @) Since (a, b) touches the given ellipse 4x? + y* = 8 


4a? + b?=8 (i) 
Equation of tangent on the ellipse at the point A (1, 2) 
is: 
4x+2y=8 >2xt+y=4>y=-2x+4 


But, also equation of tangent at P (a, b) is: 


—-4a 8 
4ax + by=8 >y= 3 
Since, tangents are perpendicular to each other. 
—-4a_-l . 
25 = g ook (di) 
from (1) & (2) we get: 
2 2 


2 
Dp>a== 34 >a 17 


. (©) To find intersection point of x°+ ’= 5 and y’= 4x, 


substitute y°= 4x in x°+ y*= 5, we get 
x?+ 4x-5=0527+ 5x-x-5=0 
=>x(x+5)-—1(x+5)=0 

..x=1,-5 

Intersection point in 1“ quadrant be (1, 2). 


Now, equation of tangent to y’ = 4x at (1, 2) is 
yX2=20+)I>y=xt1 


>x-y+1=0 (i) 


37). ; 
Hence, 4?4 lies on (i) 


- (ce) x =8y 


P(2at, at?) 
0 


Then, equation of tangent at P 
t=yt at 

>y=t-al 

Then, slope t= tan 0 

Now, y = tan Ox — 2 tan?0 

=> cot Oy=x-2 tan 0 
x=ycot 8+ 2tan 0 


. (c) Equation ofa tangent to parabola y” = 4x is: 


1 
= mx+— 
y m 


111. 


112. 


113. 
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meq ay 


This line is a tangent to xy = 2 


m 
* Tangent is common for parabola and hyperbola. 


1 > 1 
x| mx+— | =2 > mx’ +—x-2 =0 
m 


l 2 
p=( 4-m-(—2) =0 
m 


1 
.. Equation of common tangent: y = 5% =2 


=> 2y=-x-4>x+2y+4=0 
@ y=4@-a’) 


1 
Area = a (4a)(a’) = 2a? 


Since 2a? = 250 >a=5 

(a, b, c, d) 

Normal to y” = 8ax is 

y= mx —4am—2am3 (1) 

and normal to y* = 4b (x—c) with slope mis 
y=m(x—c)—2bm—bm3 _ ..{ii) 

Since, both parabolas have a common normal. 
cm+2bm-+ bn? 

=> 4a+2am?=c+2b+ bm or m=0 

=> (4a—c—2b)=(b-2a) m 

or (X-axis is common normal always) 


4am + 2am? 


Since, x-axis is acommon normal. Hence all the options 
are correct for m=0. 

@ Let intersection points be P(x,, y,) and O(x,, y,) 
The given equations 


x? =4y ...(i) 
x—V2y+4V2 =0 ..{ii) 
Use eqn (i) in eqn (11) 


114. 


115. 


2 
x—V27-+4y2 =0 
2x? —4x-16./2 =0 


X, +X, =I, ¥ X,=—16, &,— x, =8+ 64572 

Since, points P and Q both satisfy the equations (11), then 
x - af, yt 4./2=0 

x V2y, +42 =0 


(x —x,) = V2(%. -— 1) > @)—*)? = 20, 


= PO= (x; —%) +(¥2-n) 


= 2 
- fos x, + _ 


es 
il = 62 eo 


Hence, length of chord = 6,/3, 


(b) Since, vertex and focus of given parabola is (2, 0) and 


=|Xp 


(4, 0) respectively 
y 


O} (2,0) (4, 0) 


' 


we 
Then, equation of parabola is 
(y—0)* =4 x 2(x—2) 
=> y=8x-16 
Hence, the point (8, 6) does not lie on given parabola. 


(b) Since, the equation of tangent to parabola y* = 4x is 


1 
yrmt = ...(i) 


The line (i) is also the tangent to circle 

?+y-6x=0 

Then centre of circle = (3, 0) 

radius of circle = 3 

The perpendicular distance from centre to tangent is equal 
to the radius of circle 
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Conic Sections 


116. 


117. 


Bm+ | 
m = 


2 
3 (3m “| 9(14 m2) 
m 


N 


l+m 


e 


Se 


1 
Then, from equation (1): y= = +3 


Hence, V3y=x+3 is one of the required common 


tangent. 
(a) 

y 

A 

BS, 6) 
C(2, 20) 
1 Oo 
Xt > xX 
A(4,—4) 


Let the coordinates of C is (¢?, 22). 
Since, area of AACB 


t 
=2 


P(6 + 4)—29 —4) + 1(-36—24) 


==|102—10¢— 60] 


= 5|P -t—6| 


(Here, te (0, 3)] 


; 1 
For maximum area, t= 5 


; 125 . 
Hence, maximum area = rs =3 oi sq. units 


(a) Equation of tnagent at P(16, 16) is given as: 


x—2y+16=0 


118. 


119. 


120. 


M-185 


Y' 

4 
Slope of PC (m,)= 3 
Slope of PB (m,) =—2 

ee Lae, 
Hence, tan@ =|—- 2. | =| 3 
3 

=> tan0=2 


(a) Equation of the chord of contact PQ is given by: 
T=0 

or T = yy,—4(x +x,), where (x,,v,)=(C 8, 0) 

.. Equation becomes: x = 8 

& Chord of contact is x = 8 

. Coordinates of point P and Q are (8, 8) and (8, —8) 
and focus of the parabola is F (2, 0) 


.. Area of triangle POF = : x (8—2) x (8 +8)=48 sq. units 


(ce) c=—-29m-9m? 

a=2 

Given (at?— a)’ + 4a7t? = 64 
(a(t? + 1))=8 
e+1=4 

r=3 


t= 4/3 


c¢ =2at (2 +t?) = 2v3 (5) 


WU UUY 


|c| = 10V3 


(c) 


M-186 


121. 


122. 
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Tangent to x*+ y’=4 is 


y=mx+ 214m 
Also, x? = 4y 


x2=4mx+ 8V1+m? or x2=4mx — 8V1+m? 


For D=0 
we have; 16 m?+4.8 14m? =0 


=> m+2 1+m* =0 


m2=-2y1 = m 


m'=4+ 4m? 
m*—4m?—4=0 


> 44vi6 +16 


2 


4+4V2 


2 


=> m=2+2V2 

(c) Minimum distance > perpendicular distance 
Eq" of normal at p(2t?, 4t) 

y=-tx + 4t+20 

It passes through C(0, —6) 

P+2t+3=0>t =-1 


UYY 


\ 


m 


2— 


> m 


P(2t’, 4t) 


Centre of new circle = P(2t”, 4t) = P(2,—4) 
Radius=PC = |(2-0)7+(4+6)* =2/2 
*, Equation of circle is : 


(x22 (y+4) =(2v2) 
=> x’+y’—4x+8y+12=0 


2 
a) £=-i-= 
@) ¢, ; 
4 
t 
2,4 24 


~ 
~ 


Minimum value of 7 = 8 


123. 


124. @) Let P (at? , 2at; ),Q(—at?, -2at,) and R (h, k) 


125. 


(b) Let P(h, k) divides 
OQ in the ratio 1 :3 
Let any point Q on x? = 8yis (4t, 2t?). 


2 

p3f Q(t, 20) 
1 
O 


Then by section formula 


2 
andh=t 


=> k= 


=> 2k=h? 
Required locus of P is x? = 2y 


By using section formula, we have 


—2at 

h= ~at? ,k=—— 

2at, 

3 

=> 3k=—2at, 

=> 9k?=4a’t,=4a(h) 

=> 9k?=—4ah 

=> 9k?=—-4h=> 9y’=-4x 

(c) Given parabolas are 
y? =4x (1) 
x2 =—32y (2) 


Let m be slope of common tangent 
Equation of tangent of parabola (1) 


a i) 


m 
Equation of tangent of parabola (2) 

y=mxt 8m ..{IL) 
(1) and (11) are identical 


—=8m m =— m= 
ALTERNATIVE METHOD: 


1 
Let tangent to y* = 4x be y = mx +— 


m 
Since this is also tangent to x? =— 32y 
1 
x* =-32 [ms + +) 
m 


32 
=> x2+32mx4 0 


m 
Now, D=0 
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2 
(32)° -4(22) =0 
m 
m z m : 
a aa 
(a) Equation of parabola, y* = 6x 
3 
P= 4x 
>y a 
3 
“. Focus = (3.0) 


Let equation of chord passing through focus be 


(1) 


axt+by+c =0 
Since chord is passing through (2.0) 


3 . 
“. Putx = a! y = 0 in eqn (1), we get 


ae =0 
; ~ 


3 2 
>c= - 7a... 
Cc ( ) 


V5 


distance of chord from origin is ae 


w |g 


a(0)+b(0) +e 
Va? +b 
Squaring both sides 
2 
5 
4 a eh 
4 
>a+be= a 
Putting value of c from (2), we get 


Cc 


Va? +b? 


dy a (+,/5) 
1 f ch + 
Slope of chord, r= 5 (>) + 


(d) The locus of the point of intersection of tangents 
to the parabola y* = 4ax inclined at an angle o to each 
other is 

tan’a. (x + a)’ = y" — 4ax 

Given equation of Parabola y’ = 4x {a = 1} 

Point of intersection (—2, —1) 

tan’a. (-2 + 1) =(-1’-— 4 x 1 x (2) 

=> tan’a=9 

=> tana= +3 

=> |tana|=3 
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131. 


() y = 8x 


We have 

x + (8x) =9 

x? + 9x-x-9=0 
x(x+9)-1@+9)=0 
(x + 9) (x- 1) =0 
x=-9,1 


forx=1,y= +2V2x =+2V2 


L, = Length of AB= (2/2 +2V2)?+(1-1)? =4y2 
L, = Length of latus rectum = 4a =4 x2 =8 
L,<L, 

(b) Let common tangent be 


5 
ym v5 
m 


Since, perpendicular distance from centre of the circle to 
the common tangent is equal to radius of the circle, therefore 


V5 


m  _ {9 
Vl+m? 2 
On squaring both the side, we get 
m? (1+m?)=2 


=> m=+1 


y= +(x +5 ) , both statements are correct as m = +1 


satisfies the given equation of statement-2. 

(b) We know that point of intersection of the normal to 
the parabola y” = 4ax at the ends of its latus rectum is 
(3a,0) 

Hence required point of intersection = (3, 0) 

(b) Both statements are true and statement-2 is the correct 
explanation of statement-1 


. ; a, 
.. The straight line y =mx + — is always a tangent to the 
m 


parabola y’ = 4ax for any value of m. 


: ‘ a 2a 
The co-ordinates of point of contact (-S. =) 
m m 


Now, required radius = OB= /9+16 = 25 =5 
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132. (a) Ellipseis ant =1 


133. 


134. 


3 
Now, equation of normal at (2, 3/2) is 
16x 3y _ 
2 3/2- 
=> 8x-2y=13 


16- 


13 
SAp 
=> yy 5) 


13 
Let y=4x- a touches a parabola 


y= 4ax. 


We know, a straight line y = mx + c touches a parabola y” 
= 4ax ifa—mc=0 


a (a)( 3) =0 >a=-26 


Hence, required equation of parabola is 

y’ =4 (—26)x =— 104.x 

(a) Point P is (4, —2) and PO L x-axis 
So, O = (4, 2) 


Se 
>y 5 

1 
So, slope of tangent = 4 
“. Slope of normal = — 4 


(d) Both the given statements are true. 
Statement - 2 is not the correct explanation for 
statement - 1. 


136. 


137. 


(7,0) 


Let (¢, t) be point on parabola from that line have shortest 
distance. 
t+ 


V2 


.. Distance = 


: eee eee 1 
Distance is minimum when ¢ —— = 0 


Shortest distance = : 0 ;| = 3V2 
J2 4 8 

(b) We know that the locus of perpendicular tangents is 

directrix Le, x=-a;x=—-l 

(b) We know that vertex ofa parabola is the mid point 

of focus and the point 


Y¥ 


Y' x=2 


where directrix meets the axis of the parabola. 
Given that focus is O(0, 0) and directrix meets the axis at 
B(2,0) 


.. Vertex of the parabola is (2%? | =(1, 0) 


138. (b) Given that parabola y? = 8x 
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139. 


140. 


141. 


We know that the locus of point of intersection of two 


perpendicular tangents to a parabola is its directrix. 
Point must be on the directrix of parabola 

‘, Equation of directrix x+2=0 

=> x=2 

Hence the point is (—2, 0) 

(a) Given that family of parabolas is 


32.2, 2 
$= 9G 
2 


35a =( a 
=>y4 = x-+ 
4a 


‘ ie & ) 
.. Vertex of parabola is Ae’ 16 


To find locus of this vertex, 


3 d 35a 
x= = 
ig re a6 


3 16y 
4g ge 


=> a= 


3 -l6oy 
ae 38 


=> 64xy= 105 


105 
> xw= Ga which is the required equation of locus. 


(a) Given P=(1,0), let O=(4,8) 
Since Q lies on y? = 8x 


» K? =8h (i) 
Let (a, 8) be the midpoint of PQ 
h+l k+0 
Sa a ae 
2a-l=h 2B=k 


Putting value of / and k in (i) 
(28)? =8(2a-1) > B* =40-2 


=> y?-4x4+2=0. 


(d) Equation of circle with centre (0, 3) and radius 2 is 


x? +(y-3)* =4 
Let locus of the centre of the variable circle is (a, B) 
It touches x - axis. 


It's equation is (x — a)? +(y—)? = 8? 


142. 


143. 


144, 


M-189 


» 


Circle touch externally > cjcp =H +% 


. a? +(B-3)? =2+8 
a? +(B-3)? =B* +44+4p 
a?+ B* -68+9=B2+4+4p 
= a7 =10(B-1/2) 


, 1 
Locus is x* = io »-4] 


Which is equation of parabola. 

d) Solving equations of parabolas 

y? =4ax and x* = 4ay , we get (0, 0) and ( 4a, 4a) 
Putting in the given equation of line 

2bx + 3cy + 4d = 0, we get 

d=0and2b+3c=0 


= d? +(2b+3c)* =0 
(b) Equation of the normal to a parabola y? = 4dx at point 


(0? .2br] a 
y=—tyxt 2bt, + bt 
Given that, it also passes through (003 ; 2bty| then 


2bty =—t bts + 2bt, +btp 


2 2 


2(ty — 4) = ty (4 +t) (4-4) 


2=-t(h+h)omhth a 


(b) The equation of any tangent to the parabola y? = 8av is 


y=mxt+ oe ..(i) 
m 


If (i) is also a tangent to the circle, x2 + y* = 2a? then, 


Ace 
m\m? +1 
m(1+m?)=2 => (m2+2)\(m-1)=0 > m= 41. 
Putting the value ofm in eqn (i), we get 
y= +(x+ 2a). 
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145. (c) Weknow that the locus of the feet of the perpendicular 149. (c) The given ellipse is 
2 2 


draw from foci to any tangent of the ellipse oa =1lis xy =1,(a>b) 
a ar ie 
b 
the auxiliary circle v+y =a 7 
ee ; 2 
° Auxiliary circle: x° + y? =4 Length of latus rectum = —— 
. (—1, V3) satisfies the given equation. ss 
2 12 2 2b 2 : 
ey oe “ =10>5' =5a i) 
146. (c) Normal to the ellipse ty =1at ae =| is a 
ab a 
5 
2 2 Now 0(t)=—+t-0? 
ax by 2 42 12 
—- =a°—b 
ae b’/a ; 
— b(t) =1 i eae 
e(a~ —b*) : 
>xX-ey= (i) ; 
a o"() =-2 <0 => maximum 
(0, —5) lies on equation (1), then 5 11 8 2 
= HO mex = 35497477973 
a e(a* —b*) 
a a Since, 0(¢) max. = eccentricity 
bh _2 
ab=a°e’ >b=ae’ => 5 e eS 
a 
Now, b? = a*(1-e”) 
el-@ =e set+e-1=0 
2 
Zi Sa=a’ (1 ‘) 5a ae a’ -9a=0 
9 9 


3 x 
147. Ellipse: — +— =1, 
(b) Ellip ino 


s4a=9>a = 81 and b?=45 


a=4,b=3,c= 16-9 = 7 


& (tV7 , 0) are the foci of given ellipse. So for any point P 


oa +b* =81445 =126 


150. @) fa 4pa=4x5=2 


on it; PA + PB=2a e 
=> PA+PB=2(4)=8. Now, b? = a2(1—e”) 
x y 1 3 
148. (a) Ellipse =—-+——=1 =p =4(1 Jax =4 
5 4 4 4 
Let a point on ellipse be (V5 cos0, 2sin@) 2 42 


So, equation a a 
4 3 


. PO? = (V5 cos0)” +(-4—2sin6)" 
=> 3x7 +4y? =12 i) 
Now, P (1, B) lies on it 


= 5cos* 0+4sin? 0+16+16sin0 


=214+16sin®—sin’ 0 5 
. ; => 3448" =12>B== 
= 21+64-(sin®@ —8)° = 85 —(sin 0-8) 2 


PO*t i hen sin @ = 
Pp Lemenwen sii) So, equation of normal at of, 3) 


* PQ? 9, = 85-49 = 36. 


EBD 83 


www.jeebooks.in 


M194 


seaig =f 244-3 <1 


“. Foci= (+1, 0) 
Now for hyperbola : 
Given: 2a=¥2>a= ! 
V2 
C=a+h? > ave >b : 
2 V2 
So, equation of hyperbola is 
2 2 
x yl 
Il 
2 2 


=> 2x? -2y? =1 


152. (a) 


-: Area ofellipse = nab =nx2x3=6n 


.. Required area = Area of ellipse 
—4 (Area of triangle OPQ) 


=6n—4{4x2%3] 
2 


= 62-12 = 6(n—2) sq. units 
153. (a) Eccentricity of ellipse 


re ae 
e 1 = = 
18 9 3 


Eccentricity of hyperbola 


154. 


155. 


156. 


4 13 13 
& |! 9 - [B- = Since, the point (e,, e,) is 


on the ellipse 
15x?+ 3° =k. 
Then, 15e+3e7=k 


= efd}(9 


=> k=16 
x2 y2 
(a) Let sty=hba>b 
ab 
4 2 
2b ==> b=— 
V3 v3 
Equation of tangent =y = mx + latme +b? 


: : —x 4 
Comparing with =y= Te + : 


m= Saad a’m? +b? = 
6 9 


a’ 4 16 a” 


+ > 
36 3 «9 36 9 3 9 
=> @=16 > a=+4 


Now, eccentricity of ellipse (e) =,/1 =o 


es i! 4 to 1 Ae 
3x16 12 2V3 

@) Let Pbe(x,,y,). 

So, equation ofnormal at Pis 


1 
-——,0 
It passes through [ 32 


-l 1 1 
—— = -— x =— 


2V2 oe 
So, y= 5 (as P lies in I* quadrant) 


(b) 2ae=6 and oe ay 
e 


=> ae=3 (i) 


157. 


158. 
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mtg see" zit 

S 6 
= g=18 [From (i) and (ii)] 
=> B=a—-ae?=18-9=9 


2 
2 2 
Latus rectum = a as a = 3/2 
a 


32 
3x+4y =12V2 
> 4y=-3x412V2 
> y=-3x432 


Now, condition of tangency, c? = a’m? + b? 


9 29 
18=a7.—+9 a’ .—=9 
ig 46 


> @7?=16>a=4 


Eccentricity @ ie [I 2 wt 
ccentricity 2 16 4 


e201 4G 


a 


Focus are (+V7,0) 


Distance between foci of ellipse = 2./7 


1 
(a) Slope of tangent on the line 2x + y =4 at point Pis = 


Given ellipse is, 

2 2 
3x2 HM4y=12 > a toeg = 
x? +4y? 2” By 


Let point P(2cos 0, ./3 sin 8) 


equation of tangent on the ellipse, at P is, 


= cos0-+——-sin 0 =! 


V3 
> m,=- ~ cot 0 
-. both the tangents are parallel > Boro a 
=> tanO=- 3 >0=n ; or 0=2n 
Case-1: 0= = then point P (13) and PO= 5 


2 


159. 


St 
Case-2: 0 = 3° then tangent does not pass through 


O(4,4). 
(a) Let the equation of ellipse : 


Given that length ofminor axis is 4 i.e. a=4. 
Also given be = 2 


a= b(1-e)>4=8h-4>5b=2,2 


2 2 


Hence, equation of ellipse will be -Z + = =] 


‘: (J2, 2) satisfies this equation. 
ellipse passes through (/2, 2). 


i 9 a 
(a) Equation of tangent to + Pa =I at | 3, “> | 1s, 
a 


160. 
Bie 
2 op 
But given equation of tangent is, x—2y = 12 
Be pa 
<2 2b.(-2) 12 (Oncomparing) 
9x12 
=>a’=3x 12andb?= 1. 
=>a=6and b= 3,3 
2, 
Therefore, latus rectum = ae = zen =9 
a 6 
3x? Sy 
161. @ 3x°+5y"°=32 =! 
@ » 32 32 


Tangent on the ellipse at P is 
3(2)x , S(2)y | 


+ ae" + sy 
32 32 16 16 


16 
‘. co-ordinates of Q will be (S.0} 
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162. 


163. 


164. 


32 32y 32 32 


Now, normal at P is 322) 5(2) 3 


4 
.. co-ordinates of R will be [40] 


1 
Hence, area of APQR= Pe Q)(PR) 


_1 [136 [136 _ 68 
2V9 V25 15 


(d) Let tangent to parabola at point { 


1 
y=mx+— 


1 
and tangent to ellipse is, y=mxt, jm? + 5 


5 


Now, condition for common tangency, 


=> 16m*+ 8n?-1=0>"™ = 


(b) Given that focus is (0,53) =>|b|>|a| 


Let b> a> 0Oand foci is (0, + be) 
+ 2=P- Per Pe=b- a 


be= /p2_ gq? >b’-@=75 
* 2b-2a=10>b-a=5 
From (i) and (11) 

b+a=15 

On solving (ii) and (iii), we get 
=>b=10,a=5 


2 
a 


Now, length of latus rectum = —— = 


b 


> -8+644+64 


2(16) 


10 — 


(a) -. AS’BS is right angled triangle, then 


(Slope of BS) x (Slope of BS’) =-1 


4m? ° 2m 


50 _ 


1 
is 


M-193 


“a - 


b 
X— =-l>b=ae’ ..{i) 
—ae ae 


Since, area of AS’BS= 8 


1 
> 5 -2ae-b =8 >h’=8 ..(Ui) 
From eq" (i) 
7e=8 
2 


Also, e = 1-—> 
a 


S@e=0-bP>8=a-8 S>a=16 


; 2b? _ 2(8) 
Hence, required length of latus rectum = —— = =a 
a 


= 4 units 


. (c) Given the equation of ellipse, 


se (2 cos0, sin 0) 
oP 


V2 cos x 
2 


P v2 ,0 mi o(a— | 
cos9® sin® 


Let mid point be (A, k) 
1 
- ee 
V2 cos® 2 sin® 
As cos’6 + sin’0 = 1 


+ ysin@ =] 


>/h 
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1 1 
—t—5- ge saa" 
2h- 4k 4 a 
L . l >a= Zz 
OCUS IS a Ay 1 4 
.. from eq. (iii) we get; 
166. (a) A={(a,b)—ERXR:|a—-5|<1|b-S5|<} > 8 1 
—5,= —5= e=1-— =1-—=— 
Leta—5,=x,b—S5=y ; 9 9 
Set A contains all points inside | x |<1,| y |<1 
> e== 
B= {(a,b)ERXR:4(a—6)" + 9(B-5)° $36} 3 
Set B contains all points inside or on NOEs Xe) Comte at (0,0) 
2 2 
ee alee are 
GHD LY ay 2 2 } 
9 4 
at point (4, —-1) 
16. 61 
ar tee 
a b 
> 16h +a=a°bh’ i) 
at point (—2, 2) 
4 4 
staH=1 
ap 
=> 46+ 4a =a*b’ ii) 


=> 16b? +a” =4a* +4b? 
From equations (i) and (11) 


(+1,+1) lies inside the ellipse. 


Wace Re. => 3a7=12b7 => a” = 4b* 
167. @) Let for ellipse coordinates of focus and vertex are b’= a’ (1-e’) 
ae, 0) and (a, 0) respectively. 
( ) (a, 0) resp y. : oar 3 m 3 
.. Distance between focus and vertex = a(1 — e) = — oo 4 3 
ie en) 16% @ e=3/5&2ae=6 =>a=5 
v 
5 b’=a’*(1-e’) 
ee a ee => b?=25(1—9/25) 
> a+ 23a =a’e* (1) 
2 
Length of latus rectum = —— =4 
a 

> b=2a (ii) > 

B2 

e=1-— 

2 
> @=l1- + (from (ii)) 

2 => b=4 
= P=i= a ... (iii) “. area ofrequired quadrilateral 


Substituting the value of e? in eq. (i) we get; saleby 2b) 
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170. (c) Equation of tangent to ellipse => 2a’e =b’=a’(1 —e’) 
>2e=1-& >(et+ 1P=2>e : 
*cos8+—+sin =1 ; ( ) ; v2 i. 
27 V3 173. (a) Given equation of ellipse can be written as 
Area bounded by line and co-ordinate axis x2 y? 
—+—=1 
1427 3B 9 a2 
2°cos@ sin® sin20 => @=6,b?=2 
A=will be minimum when sin 20=1 Now, equation of any variable tangent is 


Avnin = 9 y =mxtVa7m? +b* (i) 


171. (b) The end point of latus rectum of ellipse ohiehe wa tealopaot the wugent 


x2 2 ; ; (pp So, equation of perpendicular line drawn from centre to 
* 4” <1 in first quadrant is | ae,—]| and the tangent : 
nf ~ q [ a ] 8 tangent 1s 
—_ 7% as 
at this point intersects x-axis at (¢, 0) and y-axis at (0, a). = m nl) 
e 
Eliminating m, we get 
2 2 
: : _ xy 
The given ellipse is rei ae (x4 eye + 2x7 y?) = ax Sh yr 
_ — 
Then a“ =9, b-=5 — 22, 42.2 
ee > (x+y Vl =a x +b*y 
> e=, 1- 9 = 3 
> (x? yy = 6x" 4 2y? 


.. End point of latus rectum in first quadrant is Z (2, 5/3) 
174. (b) Let point A (a, 0) is on x-axis and B (0, 5) is on 
¥ 


. . 2 : 
Equation of tangent at L is = + _ 1 J-aals: 


[:." It meets x-axis at A (9/2, 0) and y-axis at B (0, 3)] Y 


Area of AOAB ee ee 
2 2 4 


A(a, 0) - 


Let P (h, k) divides AB in the ratio | : 2. 
So, by section formula 


, = 2O+Ma) _ a 
1+2 3 
_ 26) +100) _ 2b 
Bysymmetry area of quadrilateral k= 3 a 
27 : 3k 
= RSA AONE) SAK =a! sq. units. =>a=3h and 6 = ~~ 
2 2 
172. (b) Focus of an ellipse is given as (+ ae, 0) Now, a“ +b" =P 


Distance between them = 2ae 9k 
=> 972742 =/7 
b? 4 
According to the question, 2ae = — 
a 
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nh ke 
+ 
(2) 
3 3 
2 
Now e = (1 a. ) 1x8 


175. 


176. 


a) Let —+ 
(a) ae 


x 
9 al’ 


Thus, required locus of P is an ellipse with eccentricity 


B 


a 


ey? 
pe 


Given that F|B and F.B are perpendicular to each other. 
Slope of F,B x slope of F,B = — 1 


ea ea 


No common tangents for these two circles. 
(a) From the given equation of ellipse, we have 
9 
16 


a=4,b=3,e=,/l 


=1 be the equation of ellipse. 


177. 


178. 


Now, radius of this circle= a? = 16 


=> Focii= (+ V7, 0) 
Now equation of circle is 
(x —0)? + (v—3)?= 16 
x*+y?-6y-7=0 
(c) Given ellipse is 4x7 + 9y?=36 
2 2 
x oy 
—+—=1l 
7-9 4 
Normal at the point is parallel to the line 
4x-—2y-5=0 
Slope ofnormal = 2 


Slope of tangent = a 


2 2 


Point of contact to ellipse = a ee 
ab 


ae am b 
and line is . 
Va2m +b? Varn +b 


Now, a?=9, b*=4 


(c) Given equations of ellipses 


jee 
Le Ss 


Also, given e, x e,= 


1 fl6-b7 1 


x 
V3 4 


16-b? =12 
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2 — 
=> b=4 . — V2 a fp 
.. Length of minor axis of 
=?h= = 1 
E,=2b=2x2=4 If x= V2, y= and *= V2, 9 ‘3 
179. @) x2=8y (i) 2 
2 : 1 1 
Bet ge a es .. Points are (v2, + F (v2, -+} 
5 +y =l (11) afd. 2 
From (i) and (ii), A 
1 1 2 
mea 
La ane ae Bp 
3 3 
When y =- 3, then x” =— 24, which is not possible. 2 2 
y x wi p _ (=) +(2V2} = /2+8 = Vi0 
V2 
1 2V6 
When ae las 3 gs 
x 
181. @) Let the equation of ellipse be = + a =1 
Point of intersection are ab 
Given it passes through (—3, 1) so 
2V6 1 2V6 1 9 | 
> and > —S tS 1 ..(1) 
3. 3 3. 3 a pb 
Required equation of the line, Also, we know that 
Led pay Peg b? =a’ (1-e*) =a" (1-2/5) ; 
3 => 5b? — 3a (il) 
2 2 a r 4 _ 32 p= 32 
180. @) Any tangent on an ellipse + @ = lis given by Solving (i) and (ii) we get a“ = gee oe 
a 


So, the equation of the ellipse is 


y=mxetvVa2m +b? 3x7 + 5y* =32 


Here a=2,b=1 182. (a) The given equation of ellipse is 
2 2 
1-01 m4 
m=— = -— = 
—2 2 4 1 


So, A = (2, 0) and B= (0, 1) 


1 If PORS is the rectangle in which it is inscribed, then 
c= 4(-4) +P =¥2 P=(2,1). 
2 ) 
2 2 
1 Let > +> =! be the ellipse circumscribing 
So, y=—5x4v2 a be 
therectangle PORS. 


For ellipse ; +2 =1 
4 1 
1 
We put ya-zxtv2 
x? xX 2 
% ( 3] =1 
( x? : \ 
S| -2( 3) vo 42) = 
2 


_ Then it passed through P (2,1 ) 
2 = 
=> x*4+2V2x+2=0 a ee 
a oo 


or x? —-2J2x+2=0 
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Also, given that, it passes through (4, 0) Walieetinie Ser oi 
. 8 40-154? =16 om) 
. => 2 =1,e= Je 
=> b*=4/3 [putting a? = 16 in eq" (i)] STS 
The required equation of ellipse is oa + ca =| ; Da ' G4 
q q p ie 2 186. (b) Given that e= a Directrix , x = ve 
or x2+ 12y?=16 i 
: sa=4x—=2 -.b=2h-—=3 
183. (a) Perpendicular distance of directrix x =+— from 2 4 
€ Equation of ellipse is 
focus (+ae,0) > 5 
4% 21337? +4y? =12 
4 3 


187. (c) General tangent to hyperbola in slope form is 


y= mx +100m? —64 


and the general tangent to the circle in slope form is 


y=mx+t6 1+m? 
For common tangent, 


36(1+ m7) =100m" — 64 


100 = 64m? => m? = 
64 
SP n36l 14 100) _ 164x36 _ 369 
64 4 
.. Semi major axis = 8/3 = 4c? =369 
184. (a) Given that distance between foci is 188. (a) *“ The equation of hyperbola is 
2ae=6 => ae =3and length ofminor axis is 24 =8 > x2 y 
a a, | 
b=4 oe PR 
we know that b? = a7(1—e”) * Equation of hyperbola passes through (3, 3) 
=> 16 =a? —a’e? =a? =164+9=25 > 4=5 Bee @ 
3 3 a b 9 - 
. e= aS Equation ofnormal at point (3, 3) is: 
185. (a) Given that ZFBF' =90° 2 =e = 
=> FB’ +F B’ = FF? =a 
2 2 
Fo [Vere +b? + ePe? +b*| =(2ae)? ” It passes through (9, 0) 
pawn 
1° 1 
ao ob 
. a = ae ..{11) 
From equations (i) and (ii), 
a7 pF 29 


2 
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2 
oe bse J. oO 
- Eccentricity =e, then e a es =3 


oa’, e-(2, 3 


2 2 
189. @) Equation of ellipse is ae =1 
be 
Then, @ = 
25 
xy 
The equation of hyperbola, ie ian 
2 
Then, e, = 14 
16 
ee, =1 
b? b 
2 
>(ee)° =1>)]1-— |} 1+— ]=1 
Gey -1-[1-F 14) 
ae 


190. 


14 =! 
16 25 25x16 


4 
=> z b? E 0>b? =9 
16-25 25-16 


9 4 
Re on | eee 

25 5 
And, @ = peoeee 
Me A 1G od 


Distance between foci of ellipse 
2(5)(e) =8 

Distance between focii of hyperbola 
=f = 2ae, = 2(4)(e,) = 10 


-”. (a, B) = (8, 10) 
(a) The tangent to the hyperbola at the point (x,, y,) is, 


a= 2ae, 


xx, —2yy, -4=0 
The given equation of tangent is 
2x-y=0 

Eo 


2y 


=2 


>x, =4y, ..(i) 


Since, point (x,, y,) lie on hyperbola. 


191. 


192. 


193. 


M-199 
2 2 
aa! =0 (ii) 
On solving eqs. (i) and (ii) 
2 32 
2 2 
=—,x =— 
YI qe 7 
a2 2 
2 2 
xy +5yp =—+5x-=6 
1 mal 7 7 
2 2 
(@) Hyperbola: ~ 7 =1 =e, =V1+c0s" 0 
10 10cos* 0 
2 2 
: x y 
and Ellipse : +—=1 
. 5cos?0 5 


=> e, = V1—cos’ @ = sin 


According to the question, e, = V5e, 


2 
= 1+cos” 0 = 5sin’ 6 => cos’ O= > 


Now length of latus rectum of ellipse 


4/5 
3453 


2a* 10cos?0 20 


b V5 


ee 
(b) Let the hyperbola is > - re =1 
a 


If a hyperbola passes through vertices at (+ 6, 0), then 
a=6 

As hyperbola passes through the point P(10, 16) 
100 256 


—-——=1 > b=144 
36 op 
x2 y 
Required hyperbola is —--=— =1 
: ss 36 144 
36x 144 
Equation ofnormal is oF ¢ 36 +144 
10 16 
At P(10, 16) normal is 
50% MY ae iad 
10 16 
2x+5y=100. 


3 
12x is y=mx+4 
m 


(c) Equation of tangent to y’ 


Equation of tangent to 


2 2 
x y 


~ Y= isy=mx afm? — 
ics Y= MX tim? —8 


** parabola and hyperbola have common tangent. 


mM-200 


194, 


195. 
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Sm a gtig > GTS 
Put m’ =u 
w—8u-9=0> 
=> (ut+1)(u-9)=0 
su=M’>0 DSu=n’?=9>m=+3 


equation of tangent is y= 3x+ 1 
or y=—3x-1 


1 
intersection point is P (-3-°] : 


i 8 
a2 14 >e= flt7 se=3 
foci (+3, 0) 

s' S 
(3, 0) (-Lolp (3, 0) 
3 

sal 
SP_°*3_10_5 
sr’, 1 8 4 
3 


(a) Given curves, y’= 16x and xy=—4 
Equation of tangent to the given parabola; 


4 
yamxt — 
m 


This is common tangent. 


4 
So, put y= mx + = inxy=—4. 


4 
a{ms+ 5 |44=0 > nee eed 
m m 


16 
D=0> 737 = 16m ne=|1>m=1 


equation of common tangent is y=x+4 
(c) °. directrix ofa hyperbola is, 


5x= 4V5 Peet Meee. 4 


js "se «as 


w—9ut+tu—9=0 


x2 y- 
Now, hyperbola rare = | passes throug (4, I/9) 
a 


16 12 


‘Ge git? 


=1 


2 
4|4 3 2 2 a 
=> | 5 ]-124 4-3=(e 2] 


e —1 
2 
= 4(4e” -7) =(e? -0($] 


= 4e+ —24e7 +35 =0 
2 2 


196. @) 16x? y= 144 == | 


197. 


16 
Then focus is S’ (— ae, 0) 


S' 
(-3,|0) (3, 0) 
-9 
x= — 
5 
2 
2. p16 28 lee ae 
1 e= + 
a=3,b=4>e +9 9 = 
' 5 
. the focus S’= eae = (—5,0) 
x? y? = 


(c) Since, lx +my+n=0 is anormal to a a on 


ry a b2 (a? + b?)? 
en = 
Pm ne 


but it is given that mx— y+ 7/3 is normal to hyperbola 


ae 
24 18 

24 «18 (24418) 3 
th = = 
am Ei (Nay V5 
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Conic Sections 


198. (c) Let equation of hyperbola be 


2 2 
bs . 
2 4a mel 
a b? (i) 
b 
se=,/l+— RP=a(e—1 
oe 7 > P=a@w(e’-I1) 
a 
e=2=> b'=3a° i) 
Equation (i) passes through (4, 6), 
16 36 4 7 
Be ii 
On solving (i) and (i1), we get 
@=4, b=12 
x2 y 
Now equation of hyperbola is a ae = 


Now equation of tangent to the hyperbola at (4, 6) is 


4x 6y 
4 12 
199. ) Let the points are, 
A(2, 0), A'(—2, 0) and S(-3, 0) 
=> Centre ofhyperbola is O(0, 0) 
AA'=2a>4=2a>a=2 
Distance between the centre and foci is ae. 


3 
OS = ae 3=2e>e= 5 


@7=9-4=5 


2 2 
= Equation of hyperbola is 3 = = = (1) 


1 ee 
2 


1 =>2x-y=2 


> P=a0([e 


lh=a@e? 


(6, 552) does not satisfy eq (1). 
(6, 5V2 ) does not lie on this hyperbola. 
200. (a) .. Conjugate axis =5 
2b=5 
Distance between foci =13 
2ae= 13 
Then, b?=a’ (e?- 1) 
=> a=36 
a=6 
13 13 
ae= ~~ >e= TF 
xy? 
201. (b) Let the ellipse be Paes =] 


2b? 
Then, — =8, 2ae=b’ and b*= a*(1—e’) 
a 


202. 


203. 


204. 


mM-201 


=> a=8,b’=32 
Then, the equation of the ellipse 


Hence, the point (43 asl ) lies on the ellipse. 


(a) Given, the equation ofline, 
x-y=2>y=x-2 

its slope= m= 1 
Equation of hyperbola is: 


2 2 
xy 


5 4 
The equation of tangent to the hyperbola is, 


=1 >a?=5,b?=4 


=22/5=4 


(b) Since, »#+1, then there are two cases, when r> 1 


y=xtl 


9 2 
x y : 
—— +—— = 1 (Ellipse 
r-l1 r+l ened 


Then, 


(r-)) 
~ (r+) 


(r—1)=(r+ 1) (1-e?) > 1 -e? 


(r-l)_ 2 
(r+l) (r+) 


2 
eae Ceo 


When 0 <r< 1, then 


=> = 


——— =~] (Hyperbola) 
¥ 


ya) 7 2r 
(r+l) (r+l) 


(l-n)=( +n (e?-Dae=! 


r+l 
(a) « a*=cos’ 0, b?=sin?0 
ande>2>e?>4>1+3b*/a?>4 
=> 1|+tan?0>4 


=> e= 


rt 1 
2 se Aaa 
=> seccO>4>06c€ (2.3) 


Latus rectum, 


205. 


206. 
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2b*  2sin? 
LR= y == So ead cos 8) 
a cos@ 
d(LR) 


™ 1 
d0 =2(sec 0 tan 8+ sin @)>0 VO (2.4) 


min (LR)= 2{ se - cos = = a(2 


T 
max (LR) tends to infinity as 8 > 5 


Hence, length of latus rectum lies in the interval (3, <0) 


qd) 


Consider equation of hyperbola 


2 2 
x 
ia 
2° b 
(4, 2) lies on hyperbola 
16_ 4 _ 
4 p 
4 
ie 
iB 3 
b2 
Since, eccentricity = ,{I+— 
4 
H re 3 Ls 2, 
ence, eccentricity 14+2 =,/14-=— 
4 V3 V3 
x? y- 
(d) Here equation of hyperbola is oe - 36 =! 
Now, PQ is the chord of contant 
_  x(0)_ y@) 
Equat f P >a =l 
quation of PQ is 9 36 
=> y=-12 
Y 
oy 
9 36 
(0, 3) 
XxX’ xX 
Q 
R 
y! 


207. 


208. 


Area of APQT => TR xPQ 
P=(V5,-12) -. TR=3+12=15, 


Area of APQT = : x15x 675 = 4515 sq. units 


(a) Here, lines are: 


V2x—y +4V2k =0 


=> J2x+4V2k=y (i) 
and V2kx + ky —4V2 =0 ii) 


Put the value of y from (i) in (ii) we get; 


> 22h + 4/2 (Kk? -1)=0 


2 
200-2) 
k 


2 2 

ae (=| “| 
ee 4 

.. length of transverse axis 

2a=2x 4¥2 = 8v2 


Hence, the locus is a hyperbola with length of its transverse 
axis equal to 8/2 


AST R) 
ee 


> 


2 2 
. 2 x _ 
() Equation of hyperbola is “> 5= 1 


foci is (£2,0) > ae=+2 > a2e*=4 
Since b2 = a2 (e*- 1) 
b2=a2 e2-a2 «a2 +b?2=4 (1) 


Hyperbola passes through (./2,/3 ) 


=] ii) 


[from (i)] 


=>b*+b*-12=0 


=> b?=3 
b?=-4 (Not possible) 
For b? =3 
2 3 
>az=1 5. x Y _y 
1 3 


Pix _ 


Equation of tangent is jae 1 


Clearly (2/2 ; 33 ) satisfies it. 


EBD 83 


www.jeebooks.in 


M-203 


209. @) Here, wx—2y—3t=0 & x-2ty+3=0 
On solving, we get; 


6t _—3t 3t7 43 
O92 Pa FR 
Putt =tan 0 
x=—3sec20 & 2y=3 (tan 20) 
sec?20 — tan?20 = 1 
x2 y 
=> 9 (9/4 | 
pane represents a hyperbola 
=9 & b°=9/4 
9/4 I 5 
UT.A.) = 6; e?=14 5 l+7>e i 


2 


210. (a) —s and 2b = ~(2ae) 


=> 4b? =a’e? > 4a? (e? -l)=a Ae 
4 
> 3e" 4 >e 
V3 
x2 y? 
211. a a 
© tt 
i. ot 
ee | ae 
e 16 2 


Foci (0, 2) & (0, — 2) 
So, transverse axis of hyperbola = 2b=4 => b=2 
&a@=17(e-1) 


It's equation i o 1 
Ss equation 1s ——-— =— 
4 5. 4 


The point (5, 2/3 ) does not satisfy the above equation. 


212. (a) S(5, 0) is focus > ae =5 (focus) 


(a) 
a 9 |. . 

a (directrix) | ——— (b) 

(a) & (b) >a’ =9 


5 
WOQ=5 
bPaad(e’-l>b'=16 
a’ —b’=9-16=-7 


213. (c) Equation of hyperbola is 


Its Foci = (+V13,0) 


13 
e=—— 
2 
Ife, be the eccentricity of the ellipse, then 
Ae ot og 2 
a ae arc) 
Equation of ellipse is 
x? y? 
a” ob 


Since ellipse passes through the foci (+./13 , 0) of the 
hyperbola, therefore 


=13 


Now ya’ —b? =ae] 
13-b?=1 

>b= 

Hence, equation of ellipse is 


2 2 
xy 
13. 12 
(Vis V3) 
Now putting the coordinate of the point | 7) in 
the equation of the ellipse, we get 
13 3 
+ = 
4x13 4x12 
bee i hich is not t 
= At 76 7) which is not true, 
(J13 V3) 
Hence the point (2 5° 2 | does not lie on the ellipse. 
214. (a) 
(42) 
ae,— 
(5A) Gary 
“ra) : 


215. 
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(3.3) 
(Oe) =A. 
L= (235 2 


Equation of tangent at (x,, y,) is 
xX VV 


jas a1 


a b? 


5 
Here x, = 3, y, = 5 


| 


x-intercept of the tangent, OA = 


y-intercept of the tangent, OB = —2 


16 20 
OB? = 4 
9 9 
(d) Let the coordinate at point of intersection of 


normals at P and Q be (A, k) 


OA? 


Since, equation of normals to the hyperbola 
2 2 2 2 
x : : b 
=-4 =I At point (x,, y,) is a ie ee 
ab xy aa 
x2 2 


therefore equation of normal to the hyperbola os = oe 


= 1 at point P (3 secO , 2 tan@) is 


2 2 
3°x ' 2"y = 3242 
3secQ 2tand 
> 3xcos0+2ycot@ = 37 +27 (1) 


2 2 
Similarly, Equation of normal to the hyperbola ao - ga 


at point Q (3 sec o, 2 tang) is 


ae \ 2y 24 22 
3sech 2 tan _* 
> 3xcosh+2ycot =37 +27 ...(2) 


. T ™ 
Given 0+ b= 5 b= 5 8 and these passes through 


(h, k) 
.. From eq. (2) 


216. 


sxoos( 2 a) -2ycot{ = 0) =37 +2? 


2ktan@ = 37 +27 «A3) 


=> |3hsin0 


and |3hcos0+2kcot@ = 37 +27 (A) 


Comparing equation (3) & (4), we get 
3hcos8+2kcot® = 3hsinO+2k tand 
3hcos8—3hsin® = 2k tan8—2k cotO 
3h(cos®@—sin8) = 2k(tan 0 —cot 0) 


(sin 8 — cos 8)(sin 8 + cos 8) 


3h 0-sin®O 2k 
(cosa) sin 8cos 0 
—2k(sin 8 + cos 0) 
or, 3h : (5) 
sin 8cos@ 


Now, putting the value of equation (5) in eq. (3) 


arenes Ok tan 8 =32 4.22 
sifiOcos0 

=> 2k tahO—-2k + 2k tan = 13 

2k = 13 k= ae 

= > 5 


Hence, ordinate of point of intersection of normals at P 


_ -13 
and Q is oa 
(a) x°-6y=0 (i) 
2x*-4y’=9 (ii) 
Consider the line, 

3 e 
xX-y= Fi ...(itl) 


On solving (1) and (111), we get only 


N | Go 


x=3,y= 


3. yn : ae 
Hence (3, >| is the point of contact of conic (i), and 
line (iti) 


3 
On solving (11) and (iii), we get onlyx =3, y= 3 
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Conic Sections mM-205 
3). : sie 2 
Hence | 3, — | is also the point of contact of conic (ii) and - b 
2 eccentricity = @ = ,/l— 16 
line (iii). 
Hence line (iii) is the common tangent to both the given p2 
conics: foci: +ae=+4 aT 
217. @) Equation of the tangent at the point ‘0’ is 
2 2 
: : 1 
Equation of hyperbola is ~——2— = — 

xsecO  ytanO _, 144 81 25 

a b 

n “e 7 y 7 
=> P=(acos8, 0) and QO =(0, —bcot 8) 144 81 
Let R be (h, k) > h=acos 0, k=—b cot 0 25 25 
81 25 81 
k —b . —bh h ‘ai 
= => sinO = cos0 =— eccentricity = @ = ! +——x = i! + 

h asin 7 a ay ve 

By squaring and adding, = 225 _ 15 
144 12 
be he 
ak a? foci: Cen aa cee 
5 12 


Since, foci of ellipse and hyperbola coincide 


b ) 
- 44.1-—— =4358' =7 
16 


=> K=18 
219. (a) Given hyperbola is 


x2 y? 
ie Sees 
9 p 
b* a? a be 
> ) +1= ie > Be 1 Since this passes through (K, 2), therefore 
2 2 2 
K 4 
Now, given eq” of hyperbola is |Z = = =! oo 2 =1 (1) 
=a’ =4,b? =2 
| Bb? Vi3 
2. 43 4 2 Also, given €=,{l+— = “- 
“. Rlies on f22 ieee a 
ry voy 
: ‘ : : 2 
218. (c) Given equation of ellipse is or || b 7 v13 9+52=13 
2 2 9 3 
i ~ =1 
G8 =>b=+2 
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i Mathematics 


Now, from eq" (1), we have 


2 
KY 4, (iaS22) 
9 4 
=> K’=18 
220. (b) Given that ae=2 ande=2 222. 
a=1 


We know, b? = a°(e? -1) 


b? =1(4-1) 


B? =3 
2 2 
: xy 
.. Equation of hyperbola, —-=; =1 
ab 
2 2 
ys ae, 
1 3 
3x* —y? =3 


221. (b) Given, equation of hyperbola is 


x y 
cos?a sin7a 


=1 


Compare with equation of hyperbola 


2 12 
x 
~-4=1we get a> =cos* a and 
a b 
b* =sin* a 


We know that, b? = a*(e -l) 


2 


=> sin? a=cos” a(e? -l 


sin? a +cos” a = cos? a.e” 


> e = sec’ o 
=> e=seca 
ae=cosa. =1 


COs Q 


223. 


Co-ordinates of foci are (ae,0) 


i.e. (+ 1,0) 

Hence, abscissae of foci remain constant when o varies. 
~ y 

(d) We know that tangent to the hyperbola a os =1 
a 


is 
y=mx + ee _p? 


Given that y= ax+ Bis the tangent of hyperbola. 
=> m= qand am ab =p 
aa? —b? =p? 


2 


Locus is a?x* — y* = b* which is hyperbola. 


x yp ol 
@ —-2 == 
144 81 25 


144. 12 81 9 

a A ,b | , 

25 5 25 5 
81 15 5 
e=,/l4 = = 
144 12 4 


Foci = (+ ae, 0) =(+3 , 0) 


foci of ellipse = foci of hyperbola 
for ellipse ae = 3 but a=4, 


Then, b? =a7(1-e7) 


b? -1q{1- am 
16 
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Limit of a Function, Left Hand & 
Right Hand limits, Existance of 
Limits, Sandwitch Theorem, 
Evaluation of Limits when X> «, 
Limits by Factorisation, 
Substitution & Rationalisation 


If a is the positive root of the equation, p(x) = x?-x-2=0, 


then jim ¥—°°S(P@)) j¢ equal to: [Sep. 05, 2020 (DI 


xoat x+ta-4 
3 3 1 1 
@> OF OF OW; 
(V1+x7 +x4 -l)/x 
far =a [Sep. 05, 2020 (ID] 


x0 l+x7 +27 -1 


(a) is equal to Je (b) is equal to | 


(c) is equal to 0 (d) does not exist 


Let [t] denote the greatest integer <+, If for some 


4 e€R-{0, I}, lim pose ad cl =L, then L is equal to: 
x0|A-—x+[x] 
[Sep. 03, 2020 (D] 
1 
@1 (2 O> @o 
: 1 x x x x _k 
If lim 1—cos cos + COS —COS =2™, 
x0 | x8 2 4 2 4 
then the value of k is . [NA Sep. 03, 2020 (D] 
i 3° +37 -12 : 
oD 32 3a 1s equal to 
[NA Jan. 7, 2020 (D] 
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10. 


11. 


Let fx) = 5—|x-2| and g(x)=|x+1 


,xe R. Iff(x) attains 


maximum value at a and g(x) attains minimum value at B, 


(x-I)(x? -5x+6) . 


then lim 7 is equal to: 
x>-aB x” -6x+8 
[April 12, 2019 ID] 
(a) 1/2 (b) —3/2 (c) —1/2 (d) 3/2 
hai x+2sinx 
x90.) x? 4 2sinx+1—ysin?x—x+1 ** 
[April 12, 2019 ID] 
(a) 6 (b) 2 (c) 3 (d) 1 
xt ek 
li 1 is: i 
If aa xl cue: Joe" then k is:[April 10, 2019 (D)] 
SA 30 4 
@> OF OF @;3 
2 = 
If lir eae? 4 , then a+ bis equal to: 
x>1 x- 
[April 10, 2019 ID] 
(a) 4 (b) 5 (c) -7 (d) 1 
+2 
i. equals : [April 8, 2019 (D)| 
x0 V2 —V1+cosx ‘ ‘ 
(a) 4/2 (b) V2 @ 2V2—@ 4 
cot? x — tanx 
lim ——+——— is: [Jan. 12, 2019 (D] 
x" cos (« + 4 
4 4 
(a) 4 (b) 4/72 © 8/2 @8 


ee Mathematics 


12. 


13. 


14. 


15. 


16. 


17. 


18. 
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lim 
x>1- 


ees 2 u: 
(a) an (b) ~ (c) fe dd) Jn 


Let [x] denote the greatest integer less than or equal to x. 
Then : 


Vn -V2sin! x ; 
vl-x 


is equal to: 


tan (= sin? x) + ( x | —sin (x[x])) 
lim 
x0 x2 


[Jan. 11, 2019 (D] 
(b) equals x 
(d) equals 0 


(a) does not exist 
(c) equals t+ 1 


21. 
‘ x cot(4x) 
im : : 
Pata ees (2x) is equal to: [Jan. 11, 2019 (ID] 
(a) 0 (b) 2 (c) 4 (d) 1 
For each t € R, let [t] be the greatest integer less than or 
equal to t. Then, [Jan. 10, 2019 (D] 2 
; _ (Tt 
(1—-|x|+sin|1 sppsin{ a 
lim 
x—>1+ |l-—x|fl-~x] 
(a) equals 1 (b) equals 0 
(c) equals — 1 (d) does not exist 23. 
_ lt Vl+y* -v2 
lim Zz [Jan. 9, 2019 (D] 
yo0 y 
ab 
(a) exists and equals 4/2 24. 
ee see 
(b) exists and equals 22 (v2 +1) 
1 25. 
(c) exists and equals 2J2 
(d) does not exist 
For each x eR, let [x] be greatest integer less than or equal 
to x. Then [Jan. 09, 2019 dD] 
lim = (x) a ) pales is equal to: 26. 
x0 x 
(a) —sinl (b) 1 (c) sin l (d) 0 
. xtan2x—2x tan x . . 
lim ———___, equals. [Online April 15,2018] 27, 
x30 (1—cos 2x) 
1 1 1 
a) | b) -= c) — d) = 
(a) (b) ; (c) 4 (d) 5 


[Jan.12,2019(ID] 19. 


: 20. 


. cotx—cosx 
lim —— 3 equals : 


[2017] 
xt (x—2x) 


wes . a 
©, OF OF, @; 
V3x-3 ; ; 
nae Voxa4—J2 isequalto: [Online April 8, 2017] 

1 a3. 1 
O28 OF OF WR 
._ (L—cos2x)(3+cosx) , 
lim is equal to: [2015] 
x90 x tan 4x 
1 
(a) 2 () 5 (c) 4 (d) 3 
#2 

. @& —Cosx 
lim a ae is equal to: [Online April 10, 2015] 
x30 sin® x 

2 b) 3 . d i 
(a) (b) o>, @, 

sin(cos” x) 
lim ; is equal to: [2014] 
x0 x 

T 
(a) -t =) 2 © 5 (d) 1 
tan (x-2){x? +(k-2)x —2k} 
x2 x —4x+4 

then k is equal to: [Online April 11, 2014] 
(a) 0 (b) 1 (c) 2 (d) 3 
. (l—cos2x)(3+ 
tim { ae) is equal to [2013] 
x0 x tan 4x 

ye d) 2 
@-7 OF © (@) 

sin (ncos x| 
lim equals [Online May 26, 2012] 
x0 x? 
(a) -2 (b) 1 (c) -1 (d) x 
lim = *) sin (4) [Online May 7, 2012] 
x0 x x 


(b) equals 0 
(d) equals —1 


(a) equals 1 
(c) does not exist 
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30. 


31. 


32. 


33. 


34. 
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Limits and Derivatives M-209 


28. Let f: R — [0,0) be such that lim f(x) exists and 
re. 


Then lim f(x) equals: 
x75 


(a) 0 (b) 1 

[eeeeena 
lim ———|AM_——— 
x32 x-2 


(a) equals /2 


1 
(c) equals a 


(c) 2 


(d) 3 


(b) equals — /2 


(d) does not exist 


[2011RS] 


[2011] 


Let f: R > R be a positive increasing function with 


tim 22 < then tim S09) 
x—00 f xX x—00 f(x) 
2 3 
(a) 3 OS (c) 3 (d) 1 


[2010] 


Let a and Bbe the distinct roots of ax? +bx+c=0, 


1- cos(ax” +bx+c) 


then lim is equal to 
x>a (x-a) 
a. 

(a) F(a - By" (b) 0 


2 
(c) =o BY 


lim 


[ —tan (| Ie —sin x] 


@) 5(0-p)" 


xt [ + tan (| [n-2x}° 


1 
@o Os 
n_ 
lim een 12) 
x0 x 


than or equal to x) 
(a) has value -1 
(c) has value 1 


3 x 
. : aed 
lim | ————— 


xo x7 4.442 


(a) (b) e? 


is 


(c) 0 


(b) has value 0 
(d) does not exist 


(©) & (d) 1 


1 
d) 35 


[2005] 


[2003] 


,n EN, ([x] denotes greatest integer less 


[2002] 


[2002] 


36. 


38. 


39. 


35. lim is [2002] 
x>0 2x 
(a) 1 (b) -1 
(c) zero (d) does not exist 

Y Limits Using L-hospital's Rule, 

' TOPIC Evaluation of Limits of the form 


loo, Limits by Expansion Method 


3 _(3x)3 
lim (a+2x)? —(3x) 
xa ! 1 


(a +x)3 -(4x)3 


(a #0) is equal to: 


[Sep. 03, 2020 (ID] 


» (22) 


2 \3 
(c) (2) 


2 3 ne 
If lim2 2% ** F*¥ 7" _ 990 (ne N) then the 


x1 


x-l 


value of n is equal to [NA Sep. 02, 2020 (D] 


1/x 
lim c E + :)| isequalto: [Sep. 02, 2020 (ID] 


x0 
(a) e (b) 2 () 1 (d) e? 
2 W/x 

im is equal to: [Jan. 8, 2020 (1)] 
x90| 7x? 42 ese? acs 

1 b i 2 d 
a) > (b) 2B (c) e (d) e 
finn i is equal to: [Jan. 8, 2020 (ID] 
x00 x 

. of oe at 
(a) () 59 () -% @) 5 


If a and f are the roots of the equation 375x7-25x—2=0, 


n n 
lim ¥ a” + lim Pie . 
then mes os 26 is equal to: 


[April 12, 2019 (1) 


21 7 
(a) 346 (d) ——~ 


oy 2 
(b) 116 


38 8 Dp 


42. 


43. 


44. 


45. 


46. 


47. 
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e249) as 


Let f: R > R be a differentiable function satisfying 


1+ fGB4+x)- f() 


1 
f'3)+f'(2)=0. Then in| y is equal 


x0 14+ f(2—x)— f (2) 
to: [April 08, 2019 (ID] 
(a) 1 (b) e! (c) e (d) e 


For each t ER, let [t] be the greatest integer less than or 


equal to t. Then [2018] 
ral luFimea) 
lim x}]}—|+]—]+...4+] — 
x07 * es 
(a) is equal to 15. (b) is equal to 120. 
(c) does not exist (in R). (d) is equal to 0. 
af 
3 
lim Sie) ss equals. [Online April 16, 2018] 
<-> nas 
9-(27+x)3 
1 1 1 1 
a) -= b) = c) -= d) = 
(a) 3 (b) ; (c) ; (d) : 


1 


Let p= lim (1+ tan? Vx )?* then log p is equal to: 
x30 
[2016] 
1 by L , d) 1 
(a) 5 (b) ; (c) (d) 
2 
—O-c082x)" ig, (Online April 10, 2016] 
x>0 2x tan x —x tan2x 
2 ib; = 2 d 
(a) O-5 O- O% 


2x 

; a 4 : 

If lim (142-4) = e3, then 'a' is equal to: 
x00 x x 


[Online April 9, 2016] 


3 1 2 
(a) 2 (b) (c) 5 (d) 3 


2x 
48. If lim 14445. =¢ , then the values of a and 4, are 
x00 x2 
[2004] 
(a) a=landb=2 (b) a=LbeR 
(c) aeR,b=2 (d) aeR,beR 
. . 2)-2f 
49. Let f(x)=4 and Sf’ (x) =4. Then lim A ata 
x2 x-2 
is given by [2002] 
(a) 2 (b) -2 (c) -4 (d) 3 


Derivatives of Polynomial & 
Trigonometric Functions, 
Derivative of Sum, Difference, 
Product & Quotient of two 
functions 


‘ TOPIC 


50. Let f(x) bea polynomial of degree 4 having extreme values 


atx=1andx=2.If lim oe + 7 =3 then f(— 1) is equal 


x0 
to [Online April 15, 2018] 
1 3 5 9 
a b) — 25 d) — 
(a) ; (b) ; (c) 5 (d) : 


51. Let f(x) be a polynomial of degree four having extreme 


f(x) 
values at x= 1 andx =2. If lim] 1+—>— |=3, then f{2) is 
x>0 xX 


equal to : [2015] 
(a) 0 (b) 4 
(c) -8 (d) -4 
52. Let f(1)=—2 and" (x) > 4.2 for 1 <x <6. The possible 
value of f (6) lies in the interval : [April 25, 2013] 
(a) [15,19) (b) (— 0,12) 
(c) [12,15) (d) [19, «) 
If f(x) =3x!9— 7x8 + 5x6 —21x3 + 3x2 —7, then 
son SF) | 
1m. 3 is [Online May 19, 2012] 
a>0 a +30 
53 53 55 55 
@ “> OF QO > @FZ 
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— Hints & Solutions 


lL ) x? -x-2=05(x-2)(x4+1) =0 RHL.= lim 


h>0 


1-h+h 1 
A+h+0| [A 
Given that limit exists. Hence L.H.L. = R.H.L. 


__ 4l—cos(x” — x—2) > |A-1/=|A| 
* lim 


=>x=2,-lL>a=2 


x>2* x-2 I 1 
>A= and L= [1] =2 
2 ? (x? -x-2) : du 
maa J 4 (8) 
lim 
we xa? ae 
; 1 mee 0 cos y 
. (x —x-2) lim =9-# 
= lim os 2 (x7 -x-2) x0 oi x" 
x>2* x2 —x- 2) 2(x-2) 
2 2 
2 } 2sin? = 2sin? — 
: -k 
(x? -x-2)) meee x4 “A = 
ia a re —xl6 — x 64 
a 2 _ (x-2)(x41) 16 
= lim 5 x lim ————— 
V2 x32 x" -x-2 x27 (x — 2) 
2 448 yh im 
16x64 00 0 
_ x1x3= : 
ap k=8 
5. 36)Let 3*=7 
Vitex? 4x4 -1 ( ) - 
x| e x -l 2 27 
ia far ae 
2. (ob) Let L=lim ae ra Saute = 
190 S42 454-1 i930 dL : to 
t ft 
V1+x7 4x4 -1 2 
tm & =! fae H+ HE=3 
x30 l¢x2 4x4 -] t>3 t- 
oe = (37-3) (3+3)=36. 
eta i 6 = a) f(@%)=5-|x-2| 
Put 7% ** + when x 057-0 Graph of y= f(x) 
* y 
e! 
wLeli =1 
o0 (2, 5) 
: . j|l-x+ |x| 
3. (b) Given lim |————_] = 
x>0/A—x+[x] x 
O| 2 
fee tS ta | 
ere, L.H.L. Whe peal eg 


By the graph f(x) is maximum at x = 2 
. a=2g(x)=|x+1| 
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Graph of y= g(x) 2 
9. (c) lim —————_ = 5 


‘, limit is finite. .. l-a+b=0 


—a 


. 2% 
=> lim 
x>1 


0 
=5 - form | (By L Hospital’s rule) 


>2-a=5 >a=-—3andb=-—4 
Thena+ b=—3-4=-7 


By the graph g (x) is minimum at x =— 1 10. (@) lim sin? x 

B =_]| x0 V2 - V1+cosx 
fin VG DG) _ |i sin* x 0 
x32 (x-2)(x-4) =a <= boa 0 


Now, 


= fin (x-1)(x-3)_ 1 
x2 x-4 2 . sin” x 2 sim x 
7 iid Civeninaita = lim = it = 
a iven limit is, x0 V3} 100s x0 2J2 sin? ~ 
: x+2sinx 2 a 
lim 
90/9? 4 2sinx +1 —Vsin?x—x+1 (sins) 16 
On rationalising . x 16 _ 2 
2 = lim = —==4V2 
: x90 _x\V 22 
j (x+2sin x) Vx? +2sinx +1+-VJsin?x—x-+1 | sin — 
lim 5 : 9./2| 4 
x90 (x° —sin® x)+(x+2sin x) 
4 
[ 2(222) [ve + 2sinx+1+-sin? x—x4 1] 
x 
lim 3 tan x 
= 0 sin’ x sinx 3 cot a{1- 3 
e - )e{i+a{ : }} iG. a Sig = es 


1m 
i cos( +) rot cos(x+7/4) 
4 


(1-tan* x) 


x3t tan? xcos(x+7/4) 


4 3 3 
a a eT x -k 
8 @) Given, Im~— = lim |G 


ol x xoK| x2 fe? 5s, (1+tan? x)(1—tan x)(1-+tan x) 
5 cosx —sin x 
x tan? 8 4 
) ree ee ; | 2 
Taking L.H.S. lim — 
see lim el +tan? x)(1+ tan x)(cos x —sin x) 
it 4x? ; a i ugh sin + (sense 
ee , 4 
Pe 4 [Using L Hospital’s Rule] ee 2 
3 3 
. x -k 
lim =4 
kee _ 12), 
_ 3x? a (2) 
=> lim — =4 [Using L Hospital’s Rule] re af Dein) x 
Sas 12. (b) lim lim f(1-h) 
3 x21 vl —-x h>0 
> —k =4>k=— 


ais Vn -\2sin“!(1-A) 
h>0 f1—(—h) 
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M-213 
jin EES qiayiag? 2 


h—->0 16. (a) L= a ” 
1 
= lim Ts ‘(=A) ea i [Viele l+y* ~v2}{ Jee? l+y* +2 
h-0 
; a st (didi +2] 
kim A280 =A) ViO-h) fan it = 
4-30 1 =m 


Ee = lim “(7 0 } 
tan(msin? x) +(x—0) v*[dhediey v2 iets) 


13. (a) RHLis, li 
. 0 x” = lim I+y' = 
yoo 4 4 
: oe ) (die vie" +2 |(viry +1) 
= im - +1] =1l+n 
x30 x - oo 7 i 
oe eee ~ 2V2x2 4V2 
andre, ihe tan(7sin meh x+sin x) 
x70" “Si 
ae x 17. (@) lim x([x] +|x|)-sin[x] 
a) 2 a) > x30" |x| 
lim tan(msin“ x)+x° +sin° x-—2xsinx 
x307 x? . (0-A\[O-—hA}+ |0—A])-sin[(O—A] 
= lim 
=ntt+1+1-2=n h>0 |O-h| 
Since, LHL #RHL ; 
Hence, limit does not exist. lim (—h)(—1+ h)sin(-l) 
% h>0 h 
lim se! 4x = hk x.tan~ 2x : : ; 
M4. @ 50 sin? x.cot?2x x0 sin? x.tan 4x = Eea(l h) sin(—1) =-sin1 
2 = 
iat eS 4x) 4 18. @ Let, L= lim 1 2*—2*180%) _ him K (say) 
~ x90\sinx ) “(2x J ‘(tan4x J 2? — x0 (1-cos2x) x90 
Tt x eae —2x tan x 
(1—|x|+sin (xppsin( 21a] 1—(tan x)? 
15. (6) lim =>K ae 
rol |l—x|[1—x] (i—(1—2sin* x)) 


_ 2x tan x —[2x tan x —2x tan* x] 


(1—|1-+A|-+sin (-1-np)sin( Zt.-1-m)} 


4 sin‘ x x (1 — tan? x) 


=lim 
ie [1-1—A|[1-1—-A] 7 2x tan? x _ 2x tan? x 
o 4 sin‘ x x (1— tan? x) eh cos” x — sin? x 
(1-1-hesinn)sin{ 2-0 es 
eae 2 cos” x 
h>0 h({0—A]) ax sin? x 
‘ _ cos? x 
(-h+sinsin( —©) sl cos” x — sin? x 
a lie 2) _ 4 sin’ x x] ——_,—— 
h0 h(-1) oe 
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Me2aq ey 


= ce : sin(t cos” x) 
>KkK I 
2 sin x x (cos” x—sin? x) cos x 23. @ ape x2 
: .2 
-. L= lim = x lim : me =‘tin sin| x(1—sin x)| 
x30 2sinx x>0cos x (cos” x —sin* x) ene ae 
: x : 1 1 2 
= lim ——-x lim 5 =a = ._. (%@—msin~ x) ; ; 
x>02sinx x20cos0(cos*0-sin°0) 2 = ua sin - [-. sin (w— 0) =sin 6] 
d x 
19. (c) lim cotx(I~sinx) _ jim — ae (sin? x) e nsin? x 
xe my x3 gf Z_ x90 sin? x x? 
2 -8) x- = 2 x 
2 2 ; 
= lim |x “( S22) 
T Tt x0 x 
Put x=t>asx>- >t->0 2 
2 2 . tan(x —2){x* +(k —2)x —2k} 
7 if 24. @ lim ; =5 
cot a 1-sin a x2 x —4x+4 
= PE = jign NED)? + e228} _ 
x2 (r= 2)" 
lim tan t(1—cost) fe tant 1—cost 
“io ge so eg? fin SAN = 2){x(x—2)+ke=2)} 
aig tk 7 8 (x—2) x(x —2) 
8 2 16 tim (22 —2) tim ( Ht) - 
_ Bx -3 = ek (x—2) } xaak (x=) ~ 
20. (b) LetA= lim 
x93. V2x-4—V2 : tanh 
. : = 1x lim (k +x) = “lim 7 
Rationalise x>2 io>0 A 
k+2=5 
3x -9)x(2x-4+4-2) - 
=> A= lim > |k=3 
ao {(2x 7 4) = 2} “ (W3x a 3) 25. (@) Multiply and divide by x in the given expression, we 
get 
= tim 30873) NOK=4 V2 _ 3 v2 fim 199824) Gteosx) x 
x3 2(x —3) (3x +3) 2 6 2 x90? 1 tan 4x 
: x 
21. (a) Multiply and divide by x in the given expression, we E 1—cos2x = 2sin? 
get 
a) 
_ (l-cos2x) G+cosx) x =i ete 
lim : x90 x2 1 tan 4x 
x90 x? 1 tan4x ae 
e = 21im 9 tim (3+.c08.x)-lim——2_ x 
ae 2sin*x 3+cosx x x90 x7 x90 xo0tandx 4 
x30 x2 1 tan 4x = 24.2 = 
sin? x 
= 2 lim —,— : lim3 +cosx : lim sin(mcos? x} 
te ae Sean =a 26. (@ Consider, lim 
x0 x? 
=94 Stim: * 9g b5 9 
4 x0 tan4x 4 sin(x—nsin x| 
= lim 5 [Pe sin(m—0) =sin 0| 
2 x0 
. 2xe* +sinx " 
22. (c) lim as e 
x0 2sin xcosx sin(n sin x (x sin x 


= lim x =T 
lim | eX | u =14 ae x90 gsin? x x 
x0 cos x 2 


sin x 2 
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x—sin x 1 _2(  (x-a)(x—B) 
ider Lim ( } sin (4) x (ee-e-B) 
27. (b) Consider pat: Fr f — lim 2 
xO (x-a)* 
x(1 _ sinx ; ; sin2 (« (x aoe st) 
= lim | ~——~ |x lim sin ‘) = lim S03 ; 3 
x0 x x0 x. xa (x-) a’ (x—a)° (x —-B) 
4 
= li 1 |: lim sin( + a (x- a)” (x- p)” 
x0 x x0 x 4 
2 2 
a (a- 
= 1 1 *] x lim sin E a, 
x90 Xx x0 x 2 
™ Xx 
= 0x lim sin (4) =0 tan( 2) a-sina) 
x0 x 32. @ lim 5 
x" (m— 2x) 
2 
: : (F(x) 2 Tt 
28. () Giventhat lim —~——=— =0 Let x=—+y;y 30 
x5 |x —5| 2 
: 3 _ 
i a Ie) )"-91=0 tan{-2) (1-cos y) 
2 = li 
=> [im fe =9 => limf@)=3 e50 (2y) 
Va cin2 Y 
—tan—2sin“ — 
29. @ jg Wee [v1 =cos0=2sin’ 7 = lim 2 2 
x2 x-2 2 yo (8) y ' 1—cos0 = 2sin* — 
V2 |sin(x -2)| 80 
= lim 
te 1 tan sin y/2 1 
V2 sin(x — 2) = lim 2 | > 
L.H.L = — lim H/F y032 ( y y/2 32 
(at x=2) x32 (x-2) 2 
V2 sin(x - 2) : 
R.H.L = lim :,sin® |. tanO | 
(at x=2) Pee, (x - 2) = v2 E lim—)— = lim 9 = 
a 33. (@ Since, lim [x]=1 lim, [x]=0. So lim{x] does 
: 1—cos{2(x—2)} not exist, hence the required limit does not exist. 
lim 
Hence, ae a does not exist. ore ae. 
30. (@) Given that f(x) isa positive increasing function. 34. @) Eo veers, ~ ie eo E 
~ O0< f(x) < f(2x) < fx) 
Divided by f(x) (4x+1)x 
LX _ fx) x 4x2 [xP 4x42 
a eT en f(x) as iim C Ax+1 4x+l 
= > 
Xoo x +x4+2 
=> lim1l< lim FRx) wt) pee a2) 
X00 X—>00 f(x) pe F(x) 
2 
By Sandwich Theorem. lim es +e Lo 
= ere txt2 | -+ Jim (L+Ax)x =e 
f(2x) . ‘ 
=> lim =1 X00 
x0 Sf (x) 1 
31. @), Given that Se cae 
ax? + bx + c=a(x—a)(x—B) a [-t=0 
1—cos a(x -—a)(x—) =e x x se4 ce 


xa (x—a)* 


www.jeebooks.in 


M26 ay 


ar a l—cos 2x 
im ~————. 
. (d) x30 2x 2 
in2 i . sin® 
him V2sin* x en lsin x| E lim 2 1 
x90 2x x20 Xx a0 9 


The limit of above does not exist as 
LHS=-1#RHL=1 


1 1 


36.) lim Cae oy 


x-a 


GBat+x)3 —(4x)3 


Apply L'Hospital rule 


za +2x)y- 2-5 Gx) 5 


lim 
xa 


- 3a+x)23 = dy a 
3 3 


a 
case 
0 


1 J 

4h P-Q-3) 3213 1 a il 5 
2/3 1/3 
7(4a)? 0-4) 4 3 9% 3° 3 
37. (40) 
fee: tase” Ly? 
lim2 EXO +X +...+X" —n ~820( case) 
x>1 x-1 0 
Da n-1 

lim t 22 +3* wee EX = 820 
x>1 1 


> 14243+4+....4n=820 


n(n +1) 
=> — — = 820 = n? +n-1640 =0 


>n=40,nEeN 


. 1+tanx “ 
38. @) lim 


x>0\]—tanx 


>e => er>0* 


=> ex>0 


1 1 
2: ee in | 
39. (b) LetR= in| 2} ae 


: 2tanx \1 é tanx 2 
lim lim 
l-tan x/ x = ex>0\ x I-tanx/ _ 


asl T _ If l+tanx 
lim —] tan} —+x }-1 lim | -1 
x—>0.X 4 1-tan x 


e 


3x7+2 


7x7 +2 7 


(Using L' Hospital rule) 


| 


40. 


41. 


43. 


(a) Using L’ Hospital rule, 


lim xsin(10x) _ 


x0 


0 


(c) Given equation is, 375x?—25x—2 =0 
Sum and product of the roots are, 


25 
at+p= 375 and aB = 375 


lim Sa" +B") 


NWO 4 
=(a+a7 +0? +...00(B +B? +B>...+00) 
a  B a+p-2a08 
~1-a 1-8 1-(a+P)+o8 
25 4 
STs 375, =. ee. BP ed 
25 2 375-25-2 348 12 
375 375 
1 
(a) [= lim [Peo 10 ) [1* form] 
a0 14 fO=x)= OQ) 


=> I=e'l, where 


ie in| (ASEILG i) (4) 

by sol (14+ f(2—x)— f(2) x 

; jt [eee ere 
1+ f(2-x)- f(2) 


( 0 ) 
By L. Hospital Rule, 


[£829*/2-9) in 
1 


T= lim [ - d - 
201+ (2-1 -7OQ) 


13590 
=f'3) t+ f'(2)=0 


=>/= el =e9 =] 
(b) Since, lim <((+}+[2}+-+]4]) 

x07 x x x 

14+24+3+...+15 1 2 15 
= li a) ea pee 

tig (Pt eatS) (e eti) 
os|ther > osx{t}<x 
x x 


(eats | Tee 


Xx 


lim x 


x07 


120 
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1 1 


2 33 48. (b) We know that lim (1+x)x =e 
‘a ei ictatae pa 
x0 2 b 2x 
9-(27+x)3 Given that lim & 4,4) =e 
x00 x x2 
Ss . ; . O 7 
Here ‘L’ is in the indeterminate form i.e., ri 4% ax( 444] 
: : ab ss 
. using the L’Hospital rule we get: => lim ( py +\%5] =e 
x00 x ~ % 
2, 32 : 
oa 3 =) 3 
oes: ae 3" - __l lim  a+*| ae 
x0 ee =I 6 => err” *loe* =e“ =e 
——(27+x)3 x 273 


=>az=landbeR 
49. (c) Given that f(2)=4 and /(2)=4 


We have, lim af 2) 2F0) ; (2) 


i 1 in es x2 x2 0 
pee (sec x) Applying L-Hospital's rule, we get 


: 1 2 
45. (a) ho Vx) 


x07 X 
Applying L hospital's rule : 7 mee f(2)-2f'"(x) = f(2)-2f'(2) 
x 

= fia sec Vx tanvx = ting tanVx 1 =4-2,x4=-4, 

+ a) + 2: 2 
x00" seovx -2Vx x0 2vx 50. @ ~~ f(x) has extremum values at x= 1 andx =2 
(1—cos 2x)  f'(1)=0andf"(2) =0 
46. (c) ire a ae As, f(x) is a polynomial of degree 4. 


Suppose f(x) = Ax*+ Bx3 + Cx?+ Dx +E 


; (2sin? x)? 
a eae ee tim LO.1\=3 
See anes Ja{as ey ae x0\ x 
3 15 3 15 
‘ Ax'+ Bxi+Cx?+ Dx +E 
4 => lm 5 t1}=3 
x3 ~ x0 x 
[Se ssw ) 
= lim —— im | Ax? a 
=> lim| Ax°+ Bx+C+ +1 |=3 
x0 (2 4 - 4 =| x0 a . x x 
35 IS 15 As limit has finite value, soD =0 and E =0 
2 4 Now 4(0)? + B(0)+ C+0+0+1=3 
‘Geaee een >c+1=3 >c=2 
= lim : . f(x) = 44x3 + 3Bx? + 2Cx+D 
x90 9442 (-2)+ ” f()=0 > 44(1)+3B(1) +2011) +D=0 
15 => 44+3B=-4 ...(i) 
(dividing numerator & denominator by x*) f'2)=0 > 4A(8)+3B(4)+2C(2)+D=0 
=) => 844+3B=-2 ii) 
: From equations (i) and (ii), we get 
a 4)" 1 
47. (b) lim (2-4) (1” form) A=-—andB=—2 
x—>00 X x 2 
4 
x 
So, f(x) = — —2x3 + 2x? 
= in (142-5 -1)as] TS 
x— 00 Xx Xx re 4 
8 Therefore, f(— 1) = 2(-1)3+2C 1)? 
=elim (20-8) ; ' 2 ; 
oo 1 = —4+2+2= =. Hence f(-1)= = 
2a=3 >a=3/2 2 2 2 
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; f(x) 1 
lim | 1+ —~ |=3 =2x2_9x3 4 —x4 
51. (@ lin 2 => f(x) =2x*—2x Xx 
1 
= lim“) —> f(2)=2x 4-284 5 16 0 
x 
52. Given f(1) =—2 and f'(x) >4.2 for 1< x<6 
So, f(x) contain terms in x”, x3 and x‘. i) Given 7(t) PC) e 
+h)- 
Let f(x) = a,x? +.a,x? +a,x! Consider f"(x) = ae 
__ f(x) => fa th)-fa)=f"'@).A2(4.2)n 
Since lim —~=2 =a, =2 
x30 x2 So, f(x+h)=f(x)+(4.2)h 


put x = 1 and h=S, we get 

f(6) =f (1) + 5(4.2) > f(6)=19 

£'(x)=4x + 3a,x? + 4a,x° Hence f(6) lies in [19, 0) 

53. (b) Let f(x) = 3x!0— 7x8 + 5x6 — 2143 + 3x2-7 
S'' (x) = 30x? — 56x! + 30x° — 63x2 + 6x 

Hence, 4+ 3a,+4a,=0 _ ...(i) f' )=30—-56+ 30-63 +6 

= 66-63-56 =—53 


= Hy? 3 4 
Hence, f(x) = 2x“ + a,x’ +a,x 


As given: f(1) =O adn f'(2) =0 


and 8+ 12a,+32a,=0 _ ..(ii) 
By 4x(i) — (ii), we get Consider lim LO-W-fO 


a0 ©6430 
16+ 12a, + 16a, —(8+ 12a, +32a,)=0 
— im SC-a)-1)-0 
a0 = 3743 
and by eqn. (i), 4 + 3a, + 4/2=0 > a,=-2 f'1-ONC-l)_ -f') _ 53 
~ 30)? +3 3 3 


=> 8-—16a,=0 >a,=1/2 (By using L’hospital rule) 
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Statement, Truth value of a statement, 
Logical Connectives, Truth Table, 
Logical Equivalance, Tautology & 
Contradiction, Duality 


1. The negation of the Boolean expression pv (~ pq) is 
[Sep. 06, 2020 (D] 


equivalent to : 
(a) PA~@ 
(c) ~pv~q 


(b) ~pA~4q 
(d) ~pvq 


2. The negation of the Boolean expression x<>~ y is 
[Sep. 05, 2020 (D] 


equivalent to: 


(@@) (KAy)v(~xa~y) ) (KAY) A(~xv ~y) 


(C) GA~y)v(-xay) @ (-xay)v(~xa~y) 


3. Given the following two statements : 
(S,\):(¢ V p) > (p & ~@q) isa tautology. 
(Sy): ~q A (~ p © q) isa fallacy. Then : 


[Sep. 04, 2020 (D] 


(a) both (S,) and (S,) are correct 

(b) only (S,) is correct 

(c) only (S,) is correct 

(d) both (S,) and (S,) are not correct 


4. The proposition p >~(p A ~ q) is equivalent to : 


[Sep. 03, 2020 (D] 


(a) q (b) (~p)vg 


(c) ~p)agq dd) (~p) vq) 


5. Let p, g, rbe three statements such that the truth value of 
(pAq)—> (~qvr) is F. Then the truth values of p, g, r 
[Sep. 03, 2020 (ID] 


are respectively : 


(a) TET () LTT © EGE (dd) LF 


6. Ifp—(pA~gq)is false, then the truth values of p and g are 
[Jan. 9, 2020 ID] 


respectively: 


(a) FF (b) T,F (c) T,T (d) KT 


10. 


11. 


12. 


13. 


14. 
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Which one of the following is a tautology? 
[Jan. 8, 2020 (1] 

@) PAP?) gq () I> eAP>>4) 
(c) pPARY) (d) pyv(paq 
Which of the following statements is a tautology? 

[Jan. 8, 2020 (ID] 
(b) ~pA~q)—> pvg 
(d) ~pv~q)>pv4q 


(a) pv(-q) > pag 
() ~PvV~g)>PAq 
The logical statement 


(p=>q)a(q=>~p) isequivalentto: — [Jan.7, 2020 (D)] 


(a) p (b) g (c) ~p (d) ~g 

If the truth value of the statement p > (~q v r) is false (F), 

then the truth values of the statements p, g, r are 

[April 12, 2019 (D] 
(d) RE T,T 


respectively. 

(a) T,T,F (6) T,RF (c) TET 

The Boolean expression ~ (p => (~ q)) is equivalent to: 
[April 12, 2019 (ID] 


@) pAq () q=-pP Opvqa W@W -pP)>4 
Which one of the following Boolean expressions is a 
[April 10, 2019 ()] 
(a) (PAgv(PA~q) = (b&) (HY Q)vV(Pv~q) 

() PyYg™A@v~q @) Pvg)ACPpv~q) 

If p >(q v r) is false, then the truth values of p, q, r are 
respectively: [April 09, 2019 ID] 
(a) EK T,T (b) T.RF (c) T.7,F (dd BEF 


Which one of the following statements is not a tautology? 


tautology ? 


[April 08, 2019 (ID] 
(2) PVQ)>eVe) &) CAD CPV 
(ce) p> @vg (dd) ~AQ—p 
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The Boolean expression 


((pAq)v (pv ~q))A(~ pa ~ q) is equivalent to : 
[Jan. 12, 2019 (D] 


(a) pAq (b) pa(~q) 
(c) (~p)A(~q) (d) pv(~q) 


The expression ~ (~ p-—> q) is logically equivalent to: 
[Jan. 12, 2019 ID] 

@) ~Ppa-~q (bt) pra ~q 

(c) ~paq (d) pagq 

Ifq is false and p~q <> ris true, then which one of the 

following statements isa tautology? [Jan. 11, 2019 (D] 


(a) (pvt)>(par) — &) (par) (pvr) 

(c) pAr (d) pyr 

Consider the following three statements: 

P_ : 5 is a prime number. 

Q :7isa factor of 192. 

R_ :L.C.M. of 5 and 7 is 35. 

Then the truth value of which one of the following 
statements is true? [Jan. 10, 2019 (ID] 
@) ~P)vVQaR) (b) PAQ VCR) 

(C) (~P)A~ QAR) (d) Pv(~QaR) 

If the Boolean expression (p®q)A (~ p ©q) is 
equivalent to pAq, where ®,Oe€{A,v} then the 


ordered pair (®, ©) is: [Jan. 09, 2019 (I)] 
(a) (v ; A) (b) (v P v) (c) (A ,v) (d) (A ; A) 
The logical statement 
I~(~pvg)v PAN] ACPAr) 

is equivalent to: 

(a) (~pA~qgar 
©) PANA~q 

The Boolean expression 


[Jan. 09, 2019 (ID] 
(b) ~pvr 
d) (PA~qvr 
~(pvq)V(~ pAq) is equivalent to : [2018] 
(a) p (b) q (c) ~q (d) ~p 
If p > (~p v ~q) is false, then the truth values of p and g 
are respectively. [Online April 16, 2018] 
(a) T,F (b) EF (c) FT (d) T,T 
If(pA~q) A (par) >~p v gis false, then the truth values 
of p, q and r are respectively [Online April 15, 2018] 
(a) RK T,F (6) T.ET (c) EFF (@d) TT,T 
Which of the following is a tautology? [2017] 


(a) (~p)A@vqg)>q_ (b) GQ>pP)v~@>Qq) 


(c) (~q)v(pAq)>q W@W P>qQ)AG-p) 


25. 
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31. 


32. 


33. 


The following statement 

(p>q) > [-p > q) > q] is : 

(a) a fallacy (b) a tautology 
(c) equivalent to ~ p—q (d) equivalent to p > ~q 


[2017] 


The proposition (~p) v (pA ~q) 


[Online April 8, 2017] 
(a) p>~q (b) pa(~q) 
(c) q>P (d) pv(~q) 
The Boolean Expression (pA ~q)vqv(~ pq) is 
equivalent to: [2016] 
fay Py .() Pye (“ped (d) px 
The negation of ~sv(~rAs) is equivalent to: [2015] 
(a) sv(tv~s) (b) sar 


(c) sA~r (d) sA(rA~s) 


The statement ~ (p o ~q) is: [2014] 
(a) a tautology 

(b) a fallacy 

(c) eqivalent to pq 

(d) equivalent to ~ pog 

Let p, q, r denote arbitrary statements. Then the logically 
equivalent of the statement p> (q Vv r) is: 


[Online April 12, 2014] 


(a) (pyq)>r (b+) (p>4)v(p>r) 
() (p=~a)(p>r) @ (p=a)r(p>~r) 


The proposition ~ (p V~ q)v ~ (p Vv q) is logically 


equivalent to: [Online April 11, 2014] 
(a) p (b) g () ~P (d) ~4 
Consider 


Statement-1 : (p»~q)(~p q) isa fallacy. 
Statement-2 : (p > 9) @ (~q > ~p) isa tautology. 
[2013] 
(a) Statement-1 is true; Statement-2 is true; 
Statement-2 is a correct explanation for Statement-1. 
(b) Statement-1 is true; Statement-2 is true; Statement-2 
is not acorrect explanation for Statement-1. 
(c) Statement-1 is true; Statement-2 is false. 
(d) Statement-1 is false; Statement-2 is true. 
Let p and q be any two logical statements and 
r:p—> (~p vq). Ifrhasa truth value F, then the truth 
values of p and q are respectively : 
[Online April 25, 2013] 


a2) RF (b) TT £=© TF (d) ET 
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For integers m and n, both greater than 1, consider the 
following three statements : 

P:mdividesn 

O: m divides n? 

R:misprime, 


then [Online April 23, 2013] 
(a) OAR>P (b) PAQOR 
(c) O>R (d) OP 
The statement p > (q — p) is equivalent to: 

[Online April 22, 2013} 
(a) p>4 (b() p>(pvq) 


(ce) p>(p>q) (dd) p>(paq) 


Statement-1: The statement 4 > (B — A) is equivalent 


to A>(AVB). 
Statement-2: The statement ~ [(A 4B) > (~Av B)]isa 
Tautology. [Online April 9, 2013] 


(a) Statement-1 is false; Statement-2 is true. 
(b) Statement-1 is true; Statement-2 is true; Statement- 2 is 
not correct explanation for Statement-1. 
(c) Statement-1 is true; Statement-2 is false. 
(d) Statement-1 is true; Statement-2 is true; Statement- 2 is 
the correct explanation for Statement-1. 
Let p and q be two Statements. Amongst the following, 
the Statement that is equivalent to p > q is 
[Online May 19, 2012] 
(a) PA~@ (b) ~PYE (© ~PAG Cd) PY~4 
The logically equivalent preposition of P= 4 is 
[Online May 12, 2012] 


(a) (p>q)A(q=p) (b) Prd 


(©) (pag)via>p) @ (pra)>(avp) 
The only statement among the following that is a tautology 
is [2011RS] 


(a) AA (AvB) (b) Av (AAB) 
(c) [AA(A>B)]>B dd) Bo[Aa(A-B)] 
Statement-1: ~ (p ©~ q) is equivalent to p<>q. 


Statement-2 : ~ (p ©~ q) isa tantology [2009] 


(a) Statement-1 is true, Statement-2 is true; 
Statement-2 is not a correct explanation for Statement-1. 
(b) Statement-1 is true, Statement-2 is false. 
(c) Statement-1 is false, Statement-2 is true. 
(d) Statement-1 is true, Statement-2 is true, 
Statement-2 is a correct explanation for statement -1 


The statement p > (q—p) is equivalent to [2008] 
(a) p> (p> q) (b) p> (va) 
() p> (PA (d) p> (p49) 


42. 
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TOPIC 


Let p be the statement “x is an irrational number”, g be the 

statement “y is a transcendental number”, and r be the 

statement “x is a rational number iffy is a transcendental 

number”. [2008] 

Statement-1 : 7 is equivalent to either g or p 

Statement-2 : ris equivalent to ~(p<o~q). 

(a) Statement -1 is false, Statement-2 is true 

(b) Statement -1 is true, Statement-2 is true; Statement -2 
is a correct explanation for Statement-1 

(c) Statement -1 is true, Statement-2 is true; Statement -2 
is not acorrect explanation for Statement-1 


(d) Statement -1 is true, Statement-2 is false 
Converse, Inverse & ‘Contrapositive i 
of the Conditional Statement, 
Negative of a Compound Statement, 
Algebra of Statement 


Consider the statement: “For an integer n, ifn?— 1 is even, 
then n is odd.” The contrapositive statement of this state- 
mentis: [Sep. 06, 2020 (ID] 
(a) For an integer n, ifn is even, then n3— 1 is odd. 

(b) For an intetger n, if n> — 1 is not even, then n is not 

odd. 
(c) For an integer n, ifn is even, then n3-— 1 is even. 
(d) For an integer n, ifn is odd, then n> — 1 is even. 


The statement (p > (¢ > p)) > (p> (pv q))is: 
[Sep. 05, 2020 (ID] 

(a) equivalent to (pAq)v(~q) 

(b) acontradiction 

(c) equivalent to (pv q) A(~ p) 

(d) a tautology 

Contrapositive of the statement : 

If a function f is differentiable at a, then it is also 

continuous at a’, is : [Sep. 04, 2020 ID] 

(a) If a function f is continuous at a, then it is not 
differentiable at a. 

(b) Ifa function fis not continuous at a, then it is not 
differentiable at a. 

(c) If a function f is not continuous at a, then it is 
differentiable at a 

(d) Ifa function fis continuous at a, then it is differentiable 
at a. 

The contrapositive of the statement "If reach the station 

in time, then / will catch thetrain"is: [Sep. 02, 2020 (D] 

(a) IfJ do not reach the station in time, then / will catch 
the train. 

(b) If / do not reach the station in time, then J will not 
catch the train. 

(c) If/will catch the train, then /reach the station in time. 

(d) If 7 will not catch the train, then J do not reach the 
station in time. 
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Negation of the statement: 

V5 isan integer of 5 is irrational is: [Jan. 9, 2020 (D] 
(a) V5 isnot an inte ger or 5 is not irrational 

(b) V5 isnot an integer and 5 is not irrational 

(c) V5 isirrational or 5 is an integer. 

(d) 4/5 is an integer and 5 is irrational 

Let A, B, C and D be four non-empty sets. The 
contrapositive statement of “If A c B and B CD, then 
ACC” is: [Jan. 7, 2020 ID] 
(a) IfA Z@ C,thendA CBandBCcD 

(b) IfA CC, thenBcCAorDCB 

(c) IfA @ C,thendA Z BandBcD 

(d) IfA4 @ C,thendA Z BorB Z D 


The negation of the Boolean expression ~ s v (~r As) is 


equivalent to : [April 10, 2019 ID] 
(a) ~sA~r (b) r 

(c) svr (d) sar 

For any two statements p and q, the negation of the 
expression p v (~p A q) is: [April 9, 2019 (D] 
(a) ~pa~q (b) paq 

(c) porq (dd) ~pv~q 


The contrapositive of the statement "If you are born in 
India, then you are a citizen of India", is : 
[April 8, 2019 (D)] 

(a) Ifyou are not a citizen of India, then you are not born 
in India. 

(b) If you are a citizen of India, then you are born in 
India. 

(c) Ifyou are born in India, then you are not a citizen of 
India. 

(d) Ifyou are not born in India, then you are not a citizen 
of India. 

Contrapositive of the statement “If two numbers are not 

equal, then their squares are not equal”. is : 

[Jan. 11, 2019 ID] 

(a) Ifthe squares of two numbers are not equal, then the 
numbers are equal. 

(b) If the squares of two numbers are equal, then the 
numbers are not equal. 

(c) If the squares of two numbers are equal, then the 
numbers are equal. 

(d) Ifthe squares of two numbers are not equal, then the 
numbers are not equal. 
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Consider the following two statements. 
Statement p: 
The value of sin 120° can be divided by taking 0 = 240° in 


the equation 2 sin - = aft! + sin 8 afl sin 0. 


Statement q: 
The angles A, B, Cand D ofany quadrilateral ABCD satisfy 


the equation cos(3 (A4 0) cos {3 (B+ by |=0 


Then the truth values of p and q are respectively. 
[Online April 15, 2018] 

(a) F,T (b) T,T (c) F,F (d) T,F 

Contrapositive of the statement 

‘If two numbers are not equal, then their squares are not 

equal’, is : [Online April 9, 2017] 

(a) If the squares of two numbers are equal, then the 
numbers are equal. 

(b) If the squares of two numbers are equal, then the 
numbers are not equal. 

(c) Ifthe squares of two numbers are not equal, then the 
numbers are not equal. 

(d) Ifthe squares of two numbers are not equal, then the 
numbers are equal. 

The contrapositive of the following statement, 

"If the side of a square doubles, then its area increases 

four times", is : [Online April 10, 2016] 

(a) Ifthe area of a square increases four times, then its 
side is not doubled. 

(b) Ifthe area of a square increases four times, then its 
side is doubled. 

(c) Ifthe area of a square does not increases four times, 
then its side is not doubled. 

(d) If the side of a square is not doubled, then its area 
does not increase four times. 

Consider the following two statements : 

P: If7 is an odd number, then 7 is divisible by 2. 

Q: If7 is a prime number, then 7 is an odd number. 

If V, is the truth value of the contrapositive of P and V, is 

the truth value of contrapositive of Q, then the ordered 

pair (V,, V>) equals: [Online April 9, 2016] 

@ @&F) 6&1) © GF @ GT 

Consider the following statements : 

P : Suman is brilliant 

Q : Suman is rich. 

R : Suman is honest 

the negation of the statement 

“Suman is brilliant and dishonest if and only if suman is 

rich” can be equivalently expressed as : 
[Online April 11, 2015] 

(b) ~Q&~PAR 

(d) ~QQGPA~R 


(a) ~Qo~PVR 
(c) ~QHPv~R 
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The contrapositive of the statement “Ifit is raining, then 62. 


I will not come”, is: [Online April 10, 2015] 
(a) IfI will not come, then it is raining. 

(b) IfI will not come, then it is not raining. 

(c) IfI will come, then it is raining. 

(d) IfI will come, then it is not raining. 

The contrapositive of the statement “if I am not feeling 
well, then I will go to the doctor” is 


[Online April 19,2014] 63. 


(a) IfI am feeling well, then I will not go to the doctor 
(b) IfI will go to the doctor, then Iam feeling well 

(c) IfI will not go to the doctor, then I am feeling well 
(d) IfI will go to the doctor, then I am not feeling well. 
The contrapositive of the statement “I go to school if it 
does not rain” is [Online April 9, 2014] 


(a) Ifitrains, I do not go to school. 64. 


(b) IfI do not go to school, it rains. 

(c) Ifit rains, I go to school. 

(d) IfI go to school, it rains. 

The negation of the statement 

"If [become a teacher, then I will open a school", is : 
[2012] 

(a) I will become a teacher and I will not open a school. 

(b) Either I will not become a teacher or I will not open a 

school. 
(c) Neither I will become a teacher nor I will open a school. 
(d) I will not become a teacher or I will open a school. 


Let p and q denote the following statements 

p: The sun is shining 

q: Ishall play tennis in the afternoon 

The negation of the statement “If the sun is shining then I 
shall play tennis in the afternoon”, is 


[Online May 26, 2012] 
(a) I>~P (b) @A~P 
(Cc) PA~q (d) ~q>-P 
The Statement that is TRUE among the following is 
[Online May 7, 2012] 
(a) The contrapositive of 3x +2=8=>x =2isx #2 
=>3x+248. 


(b) The converse of tanx =0 >x=0isx 40> tanx=0. 
(c) p=>q is equivalent to py~q. 
(d) pvq and pq have the same truth table. 


Let S be a non-empty subset of R. Consider the following 
statement : 


P : There is a rational number x € S such that 
x>0. 


Which of the following statements is the negation of the 
statement P ? [2010] 


(a) There is no rational number x €S such than x <0. 
(b) Everyrational number x € S satisfies x <0. 

(c) x € Sandx<0 => xisnotrational. 

(d) There is arational number x € S such that x <0. 
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(b) Negation of given statement =~ (pv (~ pAq)) 
=~ PA~(~ PAD =~ PA(PY~4) 

=(~ PAV PA~q) 

=PV (> pA~g) = pang 

Q@) pixe~ys(x>~ VAC YX) 

=(~ xv~ y)A(yv x) 
=~ (xAy)A(xV y) 
Negation of p is 

~ p=(xayw~(xvy)=(xAy)v(~ xA~ y) 
(d) The truth table of both the statements is 


(~ (XA y) =~ xv ~ Y) 


a an a) 


S, is not tautology and 
S, is not fallacy. 


Hence, both the statements (S,) and (S,) are not correct. 


4, 


Hints & Solutions 


CER aa 


“. pp >~ (paA~q) is equivalent to ~ pV q 
@ (PAg>(4vr) 
=~(paqgyv(qvr) 
= py~-gvegvy 
ae py qvr) 
"(~ pv ~qvr)is false, then ~p, ~q and r all these must 


be false. 
=> P is true, qg is true and ris false. 


(a) 
P\4 | Pd | PAPPD | (PAPPD 411 I> PAP PD | PAT PY(PAD | PY | PAPYD) 
T|T T Ya T i si T va T 
T|F F F E T F T T va 
F\T T F T F F F T F 
F\F T F ve L F F F F 
@ ~prg>evan 10. (a) Given statement p > (~ q vr) is False. 

=> ~{OPADACPA~D} => pis True and ~qg v ris False 

=> ipa } = pis True and ~ q is False and ris False 

() truth values ofp, q rare T, T, F respectively. 

P\qd\p 3 @a\~Pilq>~P|~rFzqQDaA:Pp>~q) 11. (a) Given Boolean expression is, 

T |T T F F F ~(p>(~q) {'' p=>qissame as ~ pv q} 

T\F) F LF r # =~((~p)V(~q)) =Paq 

FIT] T T r r 12. (b) (pvq)v(py~q) = py(qvp)v~q 

26 eee E - = (pyp)v(qv~q)=pyvT =T 


Clearly (p > q) A (¢ => ~p) is equivalent to ~p 


Hence first statement is tautology. 
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13. (b) Forp>qvrtobeF. It can either be true or false 
r should be F and p => q should be F Option (d): (p Ar), 
for p> q tobe F,p >Tandq>F Since, 7 is false 
Dp, q, r=T, F,F Hence, (p Ar) is false. 
14. (a) By truth table: 18. @) Pis True, Qis False and R is True 
Pi a|~a|py~a|~p| pr~a| pra | p> pra | pra | (pag) P | ~ pve (a) (~P)V(QAR)EFV (FAT =F VFHF 
’ : 7 : _ ‘ : , (bl) (PAQ)V(~R)S(TAFP)V (F)SFVF=F 
F\T|F|) F |r| fF |oT T F T T (C) (~P)ACQAREFPATATSFATHF 
F\F\|T | T |T | F | F T F T T (d) Pv(-QAR)STV(TAT)STVT=T 
(pAg > P)va| PVD > OVD) 19. (c) Check each option 
> : @) (Pyaacpag=CPrg 
T F () @vVQACPY)=4 
T T () PAQACPYQ=PAG 
15. (c) Consider the Boolean expression (d) (PAQA(~paq=F 
(PAQV (PY~q)) A(~PA~Q 20. (c) Logical statement, 
=(PpV~ 9) A(~ pA~q) =[-@PVQVRANIAC IAL 
=((pv~ Q)A~p) A (pv ~qQ)A~q) =[VA~qgvVv(panl]AcCqganr 
=((PA~ Pp) V (~ qA~P))A~G =[PA~DAC TANI VIPANAC ADI 
=(~pA~Q)a~q=(~ pa~q) =[pa~qarly para~q) 
16. @) ~~p>Q)=~(PVqQ)=~PA~q =(pA~q)ar 
17. (b) qis false and [(p A g) 7] is true =(pAr)A~q 
As (pq) is false 21. @ ~(pvq)v(~ pq) 


[False © 7] is true +p guiwnad 
Hence r is false 


Option (a): says p vr, = Aaa) 
Since r is false >~pats~p 
Hence (p vr) can either be true or false 2. @ 
Option (b): says (p Ar) > (p vr) pPi4@|~p| ~@|~pv~g| p>oCpv~d) 

. T| T| F F F F 
(p Ar) is false aia aa - 7 7 
Since, F > Tis true and 

: F/} T| T F T T 
F > Fis also true 

es F | F{ T T T T 
Hence, it is a tautology 

From the truth table, 


Option (c): (p vr) > (par) 


ie Guys Pp —(~p v ~@q) is false only when p and q both are true. 


23. (b) As the truth table for the (pA ~ q) A (p Ar) > ~p v qis false, then only possible values of (p, q, r) is (T, F, T) 


pP|4@ ro} ~g |PA~q | PAT | ~P | PVG | @MA~DA CAD | CA~DACAN>~PV4A 
T| TIT F F T F T F T 
T| FIT T T T F F T F 
T| T/)F F F F F T F T 
F/| T/T F F F T T F T 
F| FIT T F F T T F T 
F/|T]FE F F F T T F T 
T| FF T T F F F F ay 
F| FFE T F F T T F T 
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24. (a) Truth table 30. (b) Given statement is 
ARES (paiva) (-p)a@va)g P => (qvr) which is equivalent to 
rae (p>QvV(Pp>r) 

31. (c) Given ~(pv~q)v~(pvq) 
=(~ pvqgv( pv~q) 
=~pv(qv~q) 
=~ Pp 

32. (b) Statement-2 : (p > 9g) (~q>~p) 

“. (a) ~paA(pvq)—>q_ bea tautology =(p >q)@ (p> 94) 
Other options are not tautology. which is always true. 
25. (b) We have So, statement 2 is true 


Statement-1: (p 1 ~q) ,(~p q) 


Pig |~p|p>q|~p>q/CPp>9>4/ >> (Pg) ®) 
T/FIE F T F T SDA SERENE 
T|T/F T T T T SPAMPANGAG 
F|F/T T F T T =fafaf 
F[T|T r T T Tt So statement-1 is true 
It is tautology. 33. () pO (~pvgq)has truth value F. 
26. (b) (~p) v (pa~q) It means p > (~ pv q)is false. 

It means p is true and ~ p v gq is false. 
p|a|~p|~4|pa~a | (~p)v(pa~a) ee le 
TIiT|F DF F F => pis trueand both ~ p and q are false. 
Tlpl FT T T => pis true and q is false. 
FIT|T|F| F F 34. @) 

F/F| T T F F 


(b) 472g 716; but 4 is not prime. 
27. (a) (PA~q)VqV(~pAQq) 


= {(pvg) A(~ava)}v(~paq) Hence 4 Q->R, false 
=> {(Pvg)aT}v(~pagq) 
=> (pvq)v(~paq) 

=> {(Pvqg)v ~ Pp} Avaya) 


2 
@ © -* 


—— =3; but 12 is not prime 
2 


Hence Q > R, false 


=> Ta(pvq) 
=>pvq (4 _16_, 4 
28. (b) ~[-sv(-r As8)] (d) re ek a) is not an integer 
a 7G i Hence Q > P, false 
= SAU V~ 
=(s Ar) Vv (SA~S) a5) 
=(sarjve q|P/9>P | P>@>P) | PYd| Po Pv®) 
SSE T/T T T T T 
29. © (i) (ii) T|F| F T T T 
Pl4|~4|POer~d |~PO~D | Ped F/T] T T T T 
F\F|T F r r F|F) T T F T 
F\T|F T F F 
Since truth value of p > (¢ > p) and 
oe salle _ a a — (p v q)are same, hence p > (q > p) is equivalent 
Clr |e F 7 f 4 : 


top> (p Vv q)- 
From column (i) and (ii) are equivalent. 
Clearly equivalent to p<? q 
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36. 


39. 


40. 


41. 


42. 
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(c) (AAB)> ]~[(AAB)> 
A|B/~A/AAB/~AVB] OA ay | OavB] 
T/|T| F T T T F 
T/F | F F F T F 
F|T| T F T T F 
F|F{ T F T T F 

(c) Truth table ofall options is as follows. 


M-227 


37. (b) Let p and q be two statements. 
Pp — qis equivalent to ~pvq. 


38. (a) (p>q)A(q>P) means D> q 


PPtepep ep fap 


It is tautology. 


(b) Thetruth table for the logical statements, involved in 
statement 1, is as follows : 


@) (ii) 
P\9|)~9|PO-d|~-PE-@ | Ped 
T|T|F F T T 
T|F|T T F F 
F\T|F ia F F 
F\F\|T F T T 


We observe the columns (i) and (ii) are identical, therefore 
~(p <> ~q) is equivalent to p oq 
But ~ (p © ~q) is not a tautology as all entries in its column 
are not 7. 

*. Statement-1 is true but statement-2 is false. 
(b) The truth table for the given statements, as follows : 


a 
rot? ttt 


F [T] T F E T 
F [F] F T — ay 


From table we observe that 


Pp > (q-p) is equivalent to p>(pvq) 

(None) 

Given that 

p: x isan irrational number 

q:y isa transcendental number 

r:xisarational number iffy is a transcendental number. 
clearly r:~ pooq 

Truth table to check the equivalence of ‘7’ and ‘q or p’; ‘7’ 
and ~(p<>~q) 


From columns (i), (ii) and (iii), we observe, that none of the 
these statements are equivalent to each other. 

*. Statement las well as statement 2 both are false. 

*, None of the options is correct. 


F F fo ot | rk 
T T. T T T T T T 
F F F F T F T _ 


43. (a) Contrapositive statement will be 
"For an integer n, if 7 is not odd then n?— 1 is not even". 
or 
"For an integer n, ifn is even then n> — 1 is odd". 


44. (@) The truth table of (p > (¢ > p)) 9 (p 9 (pv q)) 


is 
P> (q> P)) 
Oe rv aa agai Fase 


es ec i 
cl eae ee 
Fle}? + [rt] 7] t | 


Hence, the statement is tautology. 


45. (b) Contrapositive statement will be "Ifa function is not 
continuous at 'a', then it is not differentiable at 'a' 


46. () Contrapositive of p> qis ~q—->~ p 
i.e. contrapositive of 'ifp then q' is 'ifnot g then not p'. 
47. (b) Let p and q the statements such that p= als is an 
integer g =5 is an irrational number. 
Then, negation of the given statement 
4/5 is not an integer and 5 is not an irrational Number 


~@PVQD=~PA~q 
48. qd LetP=ACB,QO=BCD,R=ACC 
Contrapositive of (P AQ) > Ris~R>~(PAQ) 


~R>~Pv~Q 

49. @ ~sveras)z(~sv~rna(~svs) 
=(~sv~r) (‘. ~s V's) is tautology) 
=~ (SA7r) 


Hence, its negation is s Ar. 


50. 


51. 


52. 


53. 


54. 


55. 


56. 
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@) ~@PvCPAg)=~CPA gan~p 

=(-avp)A~p 

=~p A (pv ~q) 

=(~qA~p) V(PA~p) 

=(—p Aq) 

(a) S: ‘’If you are born in India, then you are a citizen of 
India.” 

Contrapositive of p > qis~q—~p 

So contrapositive of statement S will be: 

“Ifyou are not a citizen of India, then you are not born in 
India.” 

(c) Contrapositive of “If A then B” is “If ~B then ~A”. 
Hence contrapositive of “If two numbers are not equal, 
then their squares are not equal” is “If squares of two 
numbers are equal, then the two numbers are equal”. 

(a) Statement p: 


sin 120° =cos 30° = a => 2sin 120° = V3 


So, V1 +sin 240° — J1—sin 240° 


Statement q: 
Spd te C= Sg 
2 2 

(Aero?) 

=> cos + COS 
2 

A+C A+C 

= cos ‘OS =0 
2 2 


Therefore, statement p is false and statement g is true. 
(a)p>4q 
then ~q->~p 

If the square of two numbers are equal, then the 
numbers are equal. 
(c) Contrapositive of p > q is given by~ q >~p 
So (c) is the right option. 
(a) Contrapositive of P : 
T is not divisible by 2 > T is not odd number 
T>F:F(V) 


57. 


58. 


59. 


60. 


61. 


62. 


63. 


64. 


Contra positive QO: 

T is not odd number => 7's not a prime number 
FOoF:T(V,) 

(d) Suman is brilliant and dishonest can be expressed as 
PA~R 

therefore given statement is equal to(PA~R)<@Q) 
Negation of the above statement is~Q <> P,~~R 

(d) The centre positive of the statement is “Ifi will come, 
then it is not raining”. 

(c) Given statement can be written in implication form as 
I am not feeling well => I will go to the doctor. 
Contrapositive form : 

I will not go to the doctor => I am feeling well. 

i.e. If I will not go to the doctor, then I am feeling well. 
(b) let p = If it does not rain 

q = 1 go to school 

According to law of contrapositive 
p>q=~q>~pP 

i.e. ~g = I do not go to school 

~p = It rains 

~q => ~p is If I do not go to school, it rains. 

(a) Let p: I become a teacher. 

q : I will open a school 

Negation of p > q is~ (p> q)=pa~q 

i.e. I will become a teacher and I will not open a school. 
(c) Let p: The sun is shining. 

q : I shall play tennis in the afternoon. 


Negation of p > q is ~(poq)= PA~q 
(a) Only statement given in option 
(a) is true. 
(b) The converse of tanx = 0 >x=0is 
x=0>tanx=0 
.. Statement (b) is false 
(c) ~(p=>q)is equivalent to PA~Y 
.. Statement given in option (c) is false. 
(d) No, PVYq and Pq does not have the same truth 
value. 
(b) Given that P : there is a rational number x ¢§ such 
that x>0. 
~P:Everyrational number x¢ JS satisfies <0. 
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Statistics 


1. 


sees Arithmetic Mean, Geometric Mean, FOS} 
ay TC 2 > a } 
‘ TOPICE Harmonic Mean, Median & Mode ') 


Consider the data on x taking the values 0, 2, 4, 8, ..., 2" with 
frequencies "C,,"C,, °C, ...,"C, respectively. Ifthe mean of 


728 
gn 


this data is , then n is equal to 


[NA Sep. 06, 2020 (ID)] 

The minimum value of 25"* + 2°°S* is : [Sep. 04, 2020 (II)] 
a =e 

@ 2 2 wo? ga? wh 


If for some x € R, the frequency distribution of the marks 
obtained by 20 students in a test is : 


then the mean of the marks is : 


[April 10, 2019 (1)] 
(a) 32 ~—(b) 3.0 (c) 2.5 (d) 28 


The mean and the median of the following ten numbers in 
increasing order 10, 22, 26, 29, 34, x, 42, 67, 70, y are42 and 


35 respectively, then = is equal to: [April. 09, 2019 (ID] 


(a) 9/4 (b) 7/2 (c) 8/3 (d) 7/3 
The mean of a set of 30 observations is 75. If each other 
observation is multiplied by a non-zero number A and then 
each of them is decreased by 25, their mean remains the 
same. The A is equal to [Online April 15, 2018] 
10 4 
a) — b) = 
(a) (b) 5 
The mean age of 25 teachers in a school is 40 years. A 
teacher retires at the age of 60 years and a new teacher is 
appointed in his place. Ifnow the mean age of the teachers 
in this school is 39 years, then the age (in years) of the 
newly appointed teacher is : [Online April 8, 2017] 


(a) 25 (b) 30 (c) 35 (d) 40 


1 2 
Or @s 


10. 


11. 


12. 


13. 
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The mean of the data set comprising of 16 observations is 
16. If one of the observation valued 16 is deleted and three 
new observations valued 3, 4 and 5 are added to the data, 
then the mean of the resultant data, is: [2015] 


(a) 15.8 (b) 14.0 (c) 168 (d) 16.0 
Let the sum of the first three terms ofan A. P, be 39 and the 


sum of its last four terms be 178. If the first term of this 
A.P. is 10, then the median of the A.P. is : 

[Online April 10, 2015] 
(a) 28 (b) 26.5 (c) 29.5 (d) 31 
A factory is operating in two shifts, day and night, with 70 
and 30 workers respectively. If per day mean wage of the 
day shift workers is ¥ 54 and per day mean wage of all the 
workers is ¥ 60, then per day mean wage of the night shift 
workers (in %) is : [Online April 10, 2015] 
(a) 6 (b) 66 (c) 74 (d) 75 
In a set of 2n distinct observations, each of the 
observations below the median of all the observations is 
increased by 5 and each of the remaining observations is 
decreased by 3. Then the mean of the new set of 
observations: [Online April 9, 2014] 


(a) increases by 1 (b) decreases by 1 


(c) decreases by 2 (d) increases by 2 


If the median and the range of four numbers 
{x, y, 2x + y, x — y}, where 0 < y < x < 2y, are 10 
and 28 respectively, then the mean of the numbers is : 
[Online April 23, 2013] 
(a) 18 (b) 10 (c) 5 (d) 14 
The mean of a data set consisting of 20 observations is 40. 
If one observation 53 was wrongly recorded as 33, then 
the correct mean will be: [Online April 9, 2013] 
(a) 41 (b) 49 (c) 40.5 (d) 42.5 
The median of 100 observations grouped in classes of 
equal width is 25. Ifthe median class interval is 20 - 30 and 
the number of observations less than 20 is 45, then the 
frequency of median class is [Online May 19, 2012] 
(a) 10 (b) 20 (c) 15 (d) 12 


14. 


15. 


16. 


17. 


18. 


19. 
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The frequency distribution of daily working expenditure 
of families in a locality is as follows: 


Expenditure | 0-50} 50-100} 100-150 } 150-200} 200-250 
in. (x): 


No. of 24 | 33 37 25 
families (f): 


Ifthe mode of the distribution is = 140, then the value of b 
is [Online May 7, 2012] 


(a) 34 (b) 31 (c) 26 (d) 36 


The average marks of boys in class is 52 and that of girls is 
42. The average marks of boys and girls combined is 50. 


The percentage of boys in the class is [2007] 
(a) 80 (b) 60 (c) 40 (d) 20 
LiSt Xia Nb g aiehestteess x, ben observations such that 


Se = 400 and by x; =80. Then the possible value ofn 
among the following is [2005] 

(a) 15 (b) 18 (c) 9 (d) 12 

If in a frequency distribution, the mean and median are 21 
and 22 respectively, then its mode is approximately [2005] 
(a) 22.0 (b) 20.5 (c) 25.5 (d) 24.0 

The median ofa set of 9 distinct observations is 20.5. If 
each of the largest 4 observations of the set is increased 
by 2, then the median of the new set [2003] 


(a) remains the same as that of the original set 
(b) is increased by 2 

(c) is decreased by 2 

(d) is two times the original median. 


Ina class of 100 students there are 70 boys whose average 
marks in a subject are 75. If the average marks of the 
complete class is 72, then what is the average of the girls? 


[2002] 
(a) 73 (b) 65 (c) 68 (d) 74 
ce @ Q uartile, Measures of Dispersion, 
TOPIC Quartile Deviation, Mean 


20. 


Deviation, Variance & Standard 
Deviation, Coefficient of Variation 


n n 
If YG; —a)=n and er =p)? =na,(n,a> 1), then 
i=l i=l 
the standard deviation of n observations x,, X,, ..., X,, 18 : 
[Sep. 06, 2020 (D] 


(b) nJa-1 
(d) Ja-1 


(a) a-1 


(c) Jn(a—-l) 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


The mean and variance of 7 observations are 8 and 16, 
respectively. If five observations are 2, 4, 10, 12, 14, then 
the absolute difference of the remaining two observations 
is: [Sep. 05, 2020 (| 
(a) 1 (b) 4 (c) 2 (d) 3 

Ifthe mean and the standard deviation of the data 3, 5, 7, a, 


bare 5 and 2 respectively, then a and b are the roots of the 
equation : [Sep. 05, 2020 (ID] 


(a) x7 -10x+18=0 (b) 2x? -20x+19=0 


(c) x7-10x+19=0 (d) x? -20x+18=0 
The mean and variance of 8 observations are 10 and 13.5, 
respectively. If 6 of these observations are 5, 7, 10, 12, 14, 


15, then the absolute difference of the remaining two 
observations is : [Sep. 04, 2020 (D] 


(a) 9 (b) 5 (c) 3 (d) 7 


Ifa variance of the following frequency distribution : 


is 50, then x is equal to . 
[NA Sep. 04, 2020 (ID] 
For the frequency distribution : 


Variate @): 


15 
<...<x,.=10and 2, f: > the 


i=l 
standard deviation cannot be: [Sep. 03, 2020 (D] 
(a) 4 (b) 1 (c) 6 (d) 2 


Let x,(1 <i <10) be ten observations ofa random variable X. 


where 0 <x, <x, <x 


2 3 


10 10 
If ye —p)=3 and Ye, — py =9 where 
i=l i=l 


0#peéR, then the standard deviation of these 
observations is : [Sep. 03, 2020 ID] 


3 4 7 
(a i ) 5 @ > 


Let X ={xeN:1<x<17} and Y={ax+b:xeX and 


a, b €R, a>0}. If mean and variance of elements of Y 
are 17 and 216 respectively then a + b is equal to: 


[Sep. 02, 2020 (D] 
(a) 7 (b) —7 (c) -27 (d) 9 
If the variance of the terms in an increasing A.P., 


9 
(c) io 


by, by, by, ....., bj; is 90, then the common difference of 
this A.P. is [NA Sep. 02, 2020 ID] 
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29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


38. 
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Let the observations x1 <i < 10) satisfy the equations, 


10 10 
ae —5)=10and dG; -5)’ =40, If p and (are the 
i=l i=l 
mean and the variance of the observations, x, — 3, x 
w+) X,,—3, then the ordered pair (1, 4) is equal to: 
[Jan. 9, 2020 (D] 
(a) 3.3) (6) ©3) © 66) @) G,6) 
The mean and the standard deviation (s.d.) of 10 
observations are 20 and 2 respectively. Each of these 10 
observations is multiplied by p and then reduced by q, 
where p # 0 and q # 0. If the new mean and new s.d. 
become half of their original values, then g is equal to: 
[Jan. 8, 2020 (D] 
(a) —5 (b) 10 (c) -20 (d) —10 
The mean and variance of 20 observations are found to 
be 10 and 4, respectively. On rechecking, it was found 
that an observation 9 was incorrect and the correct 
observation was 11. Then the correct variance is: 
[Jan. 8, 2020 (ID] 
(a) 3.99 (b) 4.01 (c) 4.02 (d) 3.98 
Ifthe variance of the first n natural numbers is 10 and the 
variance of the first m even natural numbers is 16, then 
m+ nis equal to [NA Jan. 7, 2020 (D] 
Ifthe mean and variance of eight numbers 3, 7, 9, 12, 13, 
20, x and y be 10 and 25 respectively, then x - y is equal to 
[NA Jan. 7, 2020 (ID] 


ee eee »X,, 18 such that the mean of first four 
of these is 11, the mean of the remaining six is 16 and the 
sum of squares of all of these is 2,000 ; then the standard 


deviation of this data is : [April 12, 2019 (D] 
(a) 2/2 (b) 2 (c) 4 (d) 2 


If both the mean and the standard deviation of 50 
observations x,,x,, ..... 5X, are equal to 16, then the mean 
of (x,— 4), (x,- 4), ...,@,,-4)° is: [April 10, 2019 dD] 
(a) 400 (b) 380 (c) 525 (d) 480 


Ifthe standard deviation of the numbers —1, 0, 1, kis J5 
where k > 0, then k is equal to: [April 09, 2019 (D] 


@ we ©) 22 ©) “fe @ 6 


The mean and variance of seven observations are 8 and 
16, respectively. If 5 of the observations are 2, 4, 10, 12, 14, 
then the product of the remaining two observations is : 
[April 08, 2019 (D] 
(a) 45 (b) 49 (c) 48 (d) 40 
A student scores the following marks in five tests: 45, 54, 
41, 57, 43. His score is not known for the sixth test. If the 
mean score is 48 in the six tests, then the standard 
deviation of the marks in six tests is : [April. 08, 2019 ID] 


10 100 100 
Oo, OS @ 


3, 


<= 


10 
(c) > 


39. 


40. 


41. 


42. 


43. 


44. 


45. 


46. 


If the sum of the deviations of 50 observations from 30 is 
50, then the mean of these observations is : 


[Jan. 12, 2019 (D] 
(a) 30 (b) 51 (c) 50 (d) 31 
The mean and the variance of five observations are 4 and 
5.20, respectively. Ifthree of the observations are 3, 4 and 


4; then the absolute value of the difference of the other 
two observations, is : [Jan. 12, 2019 ID] 


(a) 7 (b) 5 (c) 1 (d) 3 
The outcome of each of 30 items was observed; 10 items 


1 1 
gave an outcome 5s each, 10 items gave outcome ry 


1 
each and the remaining 10 items gave outcome 5 +d each. 


4 
Ifthe variance of this outcome data is 3 then |d| equals : 
[Jan. 11, 2019 (D] 


=i (d) 2 


2 5 
(a) 3 (c) a 


A data consists of n observations: 


(b) 2 


Xi Hoos 


n n 
woos Xo TE (x; +)? =9n and Y°(x;-1)? =5n 
i=l i=l 
then the standard deviation of this data is: 
[Jan. 09, 2019 (ID] 


(a) 2 () V5 © 5 () V7 
The mean of five observations is 5 and their variance is 
9.20. If three of the given five observations are 1, 3 and 8, 
then a ratio of other two observations is: 

[Jan. 10, 2019 (1)] 
(a) 10:3 (b) 4:9 (c) 5:8 (d) 6:7 
If mean and standard deviation of 5 observations 
X jy Xp X59 X,, xX, are 10 and 3, respectively, then the variance 
of 6 observations x .., Xx, and — 50 is equal to: 

[Jan. 10, 2019 (ID] 
(a) 509.5  (b) 586.5 (c) 582.5 (d) 507.5 
5 students of a class have an average height 150 cm and 
variance 18 cm?. A new student, whose height is 156 cm, 
joined them. The variance (in cm’) of the height of these 
six students is: [Jan. 9, 2019 (D] 
(a) 16 (b) 22 (c) 20 (d) 18 
The mean and the standard deviation (s.d.) of five 
observations are 9 and 0, respectively. 


x 


12 C9 : 


If one of the observations is changed such that the mean 
of the new set of five observations becomes 10, then their 
s.d. is? [Online April 16, 2018] 
(a) 0 (d) 1 


(b) 4 (c) 2 


47. 


48. 


49. 


50. 


51. 


52. 


53. 


54. 


www.jeebooks.in 


me232, es 


If the mean of the data : 7, 8, 9, 7, 8, 7, A, 8 is 8, then the 
variance of this data is [Online April 15, 2018] 


(a) : (b) 2 ©) ; (@) 1 


9 9 
2 
If > (x;-5)=9 and > &- 5)" =45 | then the standard 
i=l i=l 
deviation of the 9 items X,, X,, ..., Xq iS: 


(a) 4 (b) 2 (c) 3 


The sum of 100 observations and the sum of their squares 
are 400 and 2475, respectively. Later on, three observations, 
3, 4 and 5, were found to be incorrect. If the incorrect 
observations are omitted, then the variance of the remaining 
observations is : [Online April 9, 2017] 


(a) 825  (b) 8.50 (c) 8.00 (d) 9.00 


If the standard deviation of the numbers 2, 3, a and 11 is 
3.5, then which of the following is true? [2016] 


(a) 3a*-34a+91=0 = (b) 3a2-23a+44=0 
(c) 3a—26a+55=0  (d) 3a2—32a+84=0 


[2018] 
(d) 9 


The mean of 5 observations is 5 and their variance is 124. 
If three of the observations are 1, 2 and 6; then the mean 
deviation from the mean of the data is : 


[Online April 10, 2016] 
(b) 2.6 (c) 28 (d) 24 


Ifthe mean deviation of the numbers 1, 1 +d,..., 1 + 100d 
from their mean is 255, then a value of d is: 


[Online April 9, 2016] 
(c) 202 ~— (d):10 


(a) 2.5 


(a) 10.1  (b) 5.05 


The variance of first 50 even natural numbers is [2014] 


437 833 
4 


@ 37 & — OF @s 


Let x, M and o? be respectively the mean, mode and 
variance of n observations x), X, ....,X, andd;=—x,;—a, 
i=1,2,....,n, where a is any number. 


Statement I: Variance of d,, d),... d, is o. 


Statement II: Mean and mode of d,, do, ....d,are —x —a 
and — M ~a, respectively. [Online April 19, 2014] 
(a) Statement I and Statement II are both false 

(b) Statement I and Statement II are both true 

(c) Statement I is true and Statement II is false 


(d) Statement I is false and Statement II is true 


55. 


56. 


57. 


58. 


59. 


60. 


Let X and M.D. be the mean and the mean deviation about 


X of n observations Kid = 12, eevee: , n. If each of the 
observations is increased by 5, then the new mean and 
the mean deviation about the new mean, respectively, are: 


[Online April 12, 2014] 
(a) X,MD. (b) X+5,MD. 
(c) X,M.D.+5 (d) X+5,M.D.+5 


All the students of a class performed poorly in 
Mathematics. The teacher decided to give grace marks of 
10 to each of the students. Which of the following statistical 
measures will not change even after the grace marks were 
given ? [2013] 
(a) mean (b) median (c) mode (d) variance 
In a set of 2n observations, half ofthem are equal to'a' and 
the remaining halfare equal to '—a'. Ifthe standard deviation 
of all the observations is 2 ; then the value of | a| is: 
[Online April 25, 2013] 


(a) 2 (b) /2 (c) 4 (d) 2/2 

Mean of 5 observations is 7. If four of these observations 
are 6, 7, 8, 10 and one is missing then the variance of all the 
five observations is : [Online April 22, 2013] 
(a) 4 (b) 6 (c) 8 (d) 2 

Let x, , X5,...., x,, be n observations, and let x be their 
arithmetic mean and 02 be the variance. 

Statement-1 : Variance of 2x,, 2x5, ..., 2x,, 1S 402. 


Statement-2 : Arithmetic mean 2x,, 2X5, ..., 2x, 18 4 x. 
[2012] 

(a) Statement-1 is false, Statement-2 is true. 

(b) Statement-1 is true, statement-2 is true; statement-2 is 
a correct explanation for Statement-1. 

(c) Statement-1 is true, statement-2 is true; statement-2 is 
not a correct explanation for Statement-1. 

(d) Statement-1 is true, statement-2 is false. 

Statement 1: The variance of first n odd natural numbers 


n-1 
3 


Statement 2: The sum of first n odd natural number is 7 
and the sum of square of first n odd natural numbers is 


is 


2 


n( 40? + i 
3 


(a) Statement 1 is true, Statement 2 is false. 


: [Online May 26, 2012] 


(b) Statement | is true, Statement 2 is true; Statement 2 is 
nota correct explanation for Statement 1. 

(c) Statement 1 is false, Statement 2 is true. 

(d) Statement | is true, Statement 2 is true, Statement 2 is 
acorrect explanation for Statement 1. 


EBD 83 


61. 


62. 


63. 


64. 


65. 


66. 


www.jeebooks.in 


ESA $ $$$ 238 


Ifthe mean of 4, 7, 2, 8, 6 and a is 7, then the mean deviation 
from the median of these observations is 

[Online May 12, 2012] 
(a) 8 (b) 5 (c) 1 (d) 3 
Ascientist is weighing each of 30 fishes. Their mean weight 
worked out is 30 gm and a standarion deviation of 2 gm. 
Later, it was found that the measuring scale was misaligned 
and always under reported every fish weight by 2 gm. The 
correct mean and standard deviation (in gm) of fishes are 
respectively : [2011RS] 
(a) 32,2 (b) 32,4 (c) 28,2 (d) 28,4 
Ifthe mean deviation about the median of the numbers a, 
QAyerveee ,50a is 50, then | a| equals [2011] 
(a) 3 (b) 4 (c) 5 (d) 2 
For two data sets, each of size 5, the variances are given to 
be 4 and 5 and the corresponding means are given to be 2 


and 4, respectively. The variance of the combined data set 
is [2010] 


1l 13 5 
(a) = (b) 6 (c) 7 (d) 5 


Ifthe mean deviation of the numbers 1, 1 + d, 
1+ 2d,.... 1+ 100d from their mean is 255, then dis equal to: 


[2009] 
(a) 20.0 (b) 10.1 (c) 20.2 (d) 10.0 
Statement-1 : The variance of first n even natural numbers 
. i =i 
is 
4 


Statement-2 : The sum of first » natural numbers is 
n(n+1) 
——— and the sum of squares of first n natural numbers 


a n(n+1)(2n +1) 
6 


[2009] 


(a) Statement-1 is true, Statement-2 is true. Statement-2 is 
nota correct explanation for Statement-1. 


(b) Statement-1 is true, Statement-2 is false. 


67. 


68. 


69. 


70. 


71. 


(c) Statement-1 is false, Statement-2 is true. 
(d) Statement-1 is true, Statement-2 is true. Statement-2 is 
acorrect explanation for Statement-1. 


The mean ofthe numbers a, b, 8, 5, 10 is 6 and the variance 
is 6.80. Then which one of the following gives possible 


values of a and b? [2008] 
(a) a=0,b=7 (b) a=5,b=2 
(c) a=1, b=6 (d) a=3,b=4 


Suppose a population A has 100 observations 101, 102, 
scuisnarles , 200 and another population B has 100 obsevrations 


VSL AS 2 a sesshevsisas 250. IfV, and V, represent the variances 
of the two populations, respectively then is [2006] 
B 
9 4 2 
(a) 1 (b) — (c) — (d) = 
4 9 3 


In a series of 2 n observations, half of them equal a and 
remaining half equal —a. If the standard deviation of the 
observations is 2, then |a| equals. [2004] 
a 1 
n n 


(a) (c) 2 


(b) /2 


Consider the following statements : 

(A) Mode can be computed from histogram 

(B) Median is not independent of change of scale 

(C) Variance is independent of change of origin and scale. 
Which of these is / are correct ? [2004] 
(a) (A), (B) and (C) (b) Only(B) 

(c) Only(A) and (B) (d) Only (A) 

In an experiment with 15 observations on x, the following 
results were available: 


Dx? = 2830, Ex =170 


One observation that was 20 was found to be wrong and 
was replaced by the correct value 30. The corrected 
variance is [2003] 


(a) 833 (b) 7800 = (c):188.66  (d)_:17733 
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(6.00) 


Mean 


Exp f; _ 0-"Cy4+2-"C, 427 "C, tut" -"C, 
‘ "Cyt", +...4+"C, 


q 


To find sum of numerator consider 


fies) ="C, "Or" Or eae Os ..(i) 


Put x= 23" -1=2-"C, +2? -"C)+....42"-"C, 


To find sum of denominator, put x = 1 in (1), we get 


3” -] 28 
t >3"=729 >n=6 
Bhs an 
gsinx + ycosx : dl 
(d) ji > (Sire Foose) 2 (. AM > GM) 
; sin x+cos x 
=> Dome aa gsosx > 2 Pe 2 
Since, -2 < sinx+cosx < V2 
sin x+cos x a 
.. Minimum valueof2 2 =2 v2 


1 


= gsinx 4.098% > 7 . 


(d) Number of students are, 
(x + 1)?+(2x—5) + (0?— 3x) +x=20 
=> 2x°+ 2x-4=20 > x’+x-12=0 
> («+4) (x-3)=0>x=3 


Marks 2)3/5)|7 
No. of students | 16] 1 |0|3 


_ 3243421 56 © 
Average marks = 90. 20 2.8 
(d) Ten numbers in increasing order are 
10, 22, 26, 29, 34, x, 42, 67, 70,y 


Dox xt y+300_ 


Mean = 42 >x+y=120 
n 10 
Ts +T, 34+x 
Median =—>—° = 35 7 36 and y =84 
y 84 7 
Hi i 
ence, 35-3 


me23q es 


_ Hints & Solutions 


(b) As mean is a linear operation, so if each observation 
is multiplied by 4 and decreased by 25 then the mean 
becomes 75 1-25. 

According to the question, 


75 -25=715> h= >: 


1 + X92 error + X95 
Let x =40 
(c) Let; 95 
STH T ree + x,,= 1000 
Ny Thy Pevvascsves +x,,—-60 + A=39 x 25 


Let A be the age of new teacher. 
=> 1000—60+A=975 
=> A=975-—940=35 
(b) Sum of 16 observations = 16 x 16=256 
Sum of resultant 18 observations 
256—16+(3 + 4+5)=252 
252 


Mean of observations = Ta =14 


(c) a,t+a,+a,=39 

=> a,+(a,t+d)+ (a, + 2d)=39 
=> 3a,+3d=39 

=> d=3 

Sum of last four term = 178 


[-.- a, = 10] 


; 178 
Their mean = <. =44.5 
a,= 44.5+1.5+3=49 


10+49 oe 29.5 
2 
(c) Let average wage of Night shift worker is x 


70 x 54+30 x x= 60 x 100 


Median = 


x=74 
(a) There are 2 observations x1, x5, ..., X, 
2n 
xi 
So, mean = ? —— 
il 2n 


Let these observations be divided into two parts 
Xs X py 105 Xy and Xe 9 X2n 
Each in 1% part 5 is added, so total of first part is 


n 
ye +5n- 
i=l 


In second part 3 is subtracted from each 
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2n 14. 
So, total of second part is ~ x, —3n 
i=n+1 
Total of 2n terms are 
n 2n 2n 
x +5n+ > x; —3n = yx +2n 
i=l i=n+l1 i=l 
2n 2n 
x,+2n x; 
Mean = t - Py] 
2 2n 2a 2n 
i=] i=] 
So, it increase by 1. 
(d) Since0<y<x<2y 
oy 5 > y 5 
“ x-y<y<x<2xt+y 
+ 
Hence median = =10 
=>xt+y=20 ..(1) 


And range = (2x + y)—(w-—y) =x +2y 
But range = 28 


“x t+2yp=28 ..(i) 
From equations (i) and (ii), 
x=12,y=8 
(x-y)+ytxt+(2Qx+y) 4x+y 
“. Mean = = 
4 4 15. 
8 


=x+%=124-=14 
4 4 


20x40-33+55 
20 


(a) Correct mean = =41.1 


Nearest option : (a) 41 
(a) Median is given as 


ee 


M= 142 
£ 


where 
/=lower limit of the median - class 


f = frequency of the median class 


N= total frequency 
F = cumulative frequency of the class just before the 
median class 


C= length of median class 17. 


Now, given, M= 25, N= 100, F=45, 
C=20-30= 10, /=20. 


.. By using formula, we have 18. 


50-45 


25= 20+ x10 


25-20 


26 16. 


(d) Frequency distribution is given as 


No. of families (f) 


Clearly, modal class is 100-150, as the maximum 
frequency occurs in this class. 
Given, Mode= 140 


We have 

Mode = +4 fo- fa xi 
2fo-fi-fh 

where 

£= 100, fo=37,f, =33,f,=b 

i=50 

Thus, we get 

140 = 1004 a/=38 x50 
2(37)-33-b 


- 100+] : ]50 = 100. » 
74-—33-b 41-b 
=> 5740=4300+40b > b=36 
(a) Let the number of boys be x and girls be y. 
52x + 42y =50(x+y) 
52x —50x= 50y—42y 


4 
2x=8y > ais 7a 
y 1 xty 5 
Required % of boys = x 100 
x+y 
4 
= ee 


(b) We know that for positive real numbers x, X5, ....)X,5 
A.M. of k'" powers of x, > kh the power of A.M. of x, 


~ Hes (Eaf mca) 


n n 


=> n2>16. So only possible value for 

n=18 
(d) We know that Mode = 3 Median — 2Mean 
3 x 22-221 =66—42=24 


th 
(a) n=9 then median term = (2) = 5" term. That 


means four observation followed by it. If last four 
observations are increased by 2. The median is 5th 
observation which is remaining unchanged. 

There will be no change in median. 
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M-236 
19. (6) Total student = 100 >x+y=80-63 
Total marks of 70 boys = 75 X 70=5250 _ : 
iis = >x+y=17 (1) 
=> Total marks of girls = 7200-5250 = 1950 
Number of girls = 100-70 = 30 * var(x) = 13.5 
1950 
Avecate si eiee=  - 65 _ 25449 +1004144+196+225+x7 +y? gy 
20. @) Standard deviation : 
2 => x+y" =169 .. i) 
D3 (x, - a)’ fs (x, - A From (i) and (ii) we get 
i=l il (x, y)= (12, 5) or (5, 12) 
~ n n [.n,a>I] So, |x—y|=7. 
| 24. (4) 
x, |15 | 25 | 35 
2 f;| 2) x ]2 
= \ na (2) _ gat a 
jac _ Sfx; 30+70+25x 
ini i x= = = 25 
21. (c) Let two remaining observations are x,, x,. Lf 4+x 
24+4+10+12+14+4 
So, ¥ = “17 *2 _ 8 (given) >. ee 
7 o° = 2 _@ 
uf 
>x+y,=14 (1) 
450+ 625x + 2450 
re (Ex)? =>50= r 625 
Now, o? = a (=) = 16 (given) +X 
2900 + 625x 
675 = => 50x = 200 
1 1 1 \ Ly? 4 x2 
_ 4416 +100 +144 +196 + x; 2 6416 44x 
7 wx=4 
Aepe x o x = (164.64) x7 25. (c) Ifvariate varries from ato b then variance 
2 
3 b-a 
> x 35 =100 ..(i1) var (x) <( 7 } 
s(xty)l =x? +y’? +2 > ay =48 (iit) ipo 
2 2 = var(s) <[ } 
“(x-y) =(x+ yy) —4xy =196 -192 = 4 2 
>x-y=2 >|x-y|=2 => var (x) < 25 
= standard deviation <5 
22. (© Mean = 3+5+ = ee eT It is clear that standard deviation cann't be 6. 
97 45 et? eg? 4B? 3 10 (10 2 
i = 5y =4 2 
Variance ; (5) y (x; — p) LG —p) 
=a" +b =62 26. (© S.D.= |= m = m 
=> (a+b) —2ab = 62 
=>ab=19 
Hence, a and b are the roots of the equation, 
x2—10x+19=0, Oa 8 
23. () Let the two remaining observations be x and y. “140 (- \) “10° 
— 54+74+104124+144+15+x+y 
= 8 a wep L238 + tT _ 17x18 
4 ee 17 eo 
+x+y 
=> 10 = ———— 
8 7a epe ee ey 


17 
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(c) Let x and o be the mean and standard deviations of 


a-(17-18) 
i723 


+bh=17>9a+b=17_ (i) 


y 2: 
Var (x)= 04? = 2 ~(z)? 
n 


427 40.4177 
= 7 (9) 


se? io) Si0581324 

6-17 
Var (y) = a? Var (x) = q?-24=216 
> 216 
Q=—= 

24 

.. From (i), b =17-9a =17-27 = -10 
“a+b =3+(-10)=-7 

28. (3) 


9>a=3 


11 ( 

ye > 2 

a Cape Ve = ee 
11 11 


Variance = 


Let common difference of A.P. be d 


10 ( 10 ae 
Yht+rd? | Yb +rd) 
= r=0 r=0 

11 11 


1b ama x11) pg? ( Oxtn2t) 


11 


= (b; +10b,d +35d7) —(b, +5d)* =10d* 
-+ Variance= 90 (Given) 


+10d7 =90 >d =3. 


X(xj;-5) _ 
10 


29. (a) Mean of the observation (x,—5) = 1 


X= {Mean (x,—5)} +2=3 
Variance of the observation 


X(x;—5)? E(x; -5) _ 
10 10 


b= var (x,—5) = 


given observations. 


If each observation is multiplied with p and then q is 


subtracted. 


New mean (x,) = px —q 


=> 10=p(20)-qg (1) 
and new standard deviations o, = |p| o 
i 5 1 1 
= 1=1@) = pl= 5 = p=45 
— 
Ifp= >> then q=0 (from equation (i)) 
1 
Ifp=— 7, then g=— 20 
(a) Let x,, X,, ....., X,, be 20 observations, then 
Xp + X_ + ayes + X99 
M 1 
ean x0 0 
20 
pee 
= 2210 m1 
0 (i) 
2 
Veecee =(x)" 
n 
2 
— i _iog=4 ii) 
20 
Xx,’ = 104 x 20 = 2080 
Actual mean i es Ue 
20 20 
Ses: 2080-81+121 (202) 
ariance = 
20 20 
at aoa =106-102.01=3.99 
20 
(18) Var (1, 2,....., 2) =10 
2452, ye 14 2 
_, bet she +n (2 ro *) =10 
n n 
(n+1)(2n41) (“HY =10 
6 2 
=> w-1=120 => n=l1l1 
Var (2, 4,6, ......2m)=16 => Var (1, 2,.....,m)=4 
=> m-1=48 > m=7 
=> mt+n=18 
— 3+74+94124+134+204+x4 
(52)Mean =X = : **Y =10 
=> xt+y=16 (1) 
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mys 2 
Variance= 6” men (x)? =25 aa, 
: => 16 =5 >k=2V6 
LAQ4214 ’ igen 
2 a Dt 49 4814144 +169 +400 + x ty 109 =25 _ 
8 37. (c) Let the remaining numbers area and b. 
24.42 — ii j +44+104+124+14+a+4 
=> xty=148 Ail) Mean @) Det _2+4+10H12+14tatb _ 
From eqn. (i), (x+y) = (16) N 7 
=> xwt+y +t 2xy=256 
Using eqn. (ii), 148 + 2xy = 256 => at+b=14 ..(i) 
=> xy=52 5 
34. (b) According to the question, Variance (o2) = 20s ~(%) =16 
xy +x 
J=2 , “4 11x, +x, +2x,+2%,=44 
2 2 2 2: 2 2 2 
Xs +X +...4+% 2° +4° +10° 412° +14" +a°+b 
ae eats Ca a = 7 (8)’= 16 
2 2 2 
and xj +x5 +...x79 = 2000 => a+b’=100 -{ii) 
ye ; From (i) and (ii), (14-6)? +b? = 100 
os pare Das i 
. standard deviation, o “agte (x) 5196 +b2—28h + B2= 100 
2 =>b?—14b+ 48 =0 
2000 /( 44+96 P ; 
~ 10 ic a8 
35. (a) Given, mean and standard deviation are equal to 16. GEG: 
. (a, b)= (6, 8) or (8, 6) 
. x +X9 +....X5( ae 
——— a 16 Hence, the product of the remaining two observations 
=ab=48 
2 2» 22 
and 162 <2! ia Gace ee 38. (a) ‘ Mean score= 48 
Let unknown score be x, 
=> 2 (16)°50= xf +4 +....x8 _ en Alt 45+54457 44345 _ yo 
2 2 2 - 6 
Required mean = a A Ge 8 Hektsn =) x+240= 288 >x=48 
50 
22 > Now o” : [(48 —41)? + (48 —45)* +(48—54)* 
XP +XZ +... +.X§q +50 x16 —8(4) +X +...4+.50) ° 6 
50 + (48 —57)?+ (48 —43)?+ (48 — 48) 
167(100) + (50) —8(16 x 50) | (4949436481425) = 200 _ 100 
= = 400 6 T T T T 6 3 
50 
k me 
36. (a) Mean of given observation =A ae 
*: Standard deviation = 5 50 
c= 5 39. @ Given, (4; —30) =50 
i=l 
=> o 5G ~ x) 50 
n ¥' x; —50(30) =59 
i=l 
G+) +) +) 3) 
50 
4 4 4 4 
5 => 1% =1550 


4 7 =| 
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M ae 
ean, x = 
* "50 


_ 1550 3 
ara 
(a) Let two observations be x, and x,, then 


Xy +X +3+444 | 


5 

=> x,+x,=9 (1) 

2 
Variance= 21 (x)? 

N 
ee 
(5 appa oo +x5 16 
5 

26=41+27 +x3 —80 
x, +25 = 65 ...(ii) 
From (i) and (11); 
x, =8,x,=1 


Hence, the required value of the difference of other two 
observations = |x, —x,| = 7 


1 1 
(d) Outcomes are (5-4}(5-<}.0.. 10 times, at 
2 2 2. 2 


..., 10 times, Sido, ..., 10 times 


1/1 1 
= —| —x30]=— 
Mean al3 5 


Variance of the outcomes is, 


1 2 7x2 
2— yx? 
OP am (x) 
1 l 2 1 2 2 
= —||~=-d] x10+|—]| x10+ std] x10 }-— 
30|\2 2 
=> : | 30x+200 | : 
3 30 4 
4 12, 1 
ee ee, a 
a ag A 


=> d?=2 => |dj= J2 
(b) Variance is given by, 


1 n 2 | n 2 
o2=—> 3%; - => 
Nj N j=l 


a oe 
ja 4-28 
om ie (1) 


43. 


44, 


n n 
2 
Here, A => % and B= 4 
i=l i=l 


YO; +) =9n 
= A+nt+2B=9n>A+2B=8n (ii) 
XG; -D? =n 
=> At+n-2B=5n>A-2B=4n ..{iil) 
From (ii) and (iii), 
A=6n,B=n 
1 1 2 
=> 02=—xX6n 7 xn =6-1=5 
n n 
>o0=/5 
(b) Since mean of x,,x,,x,, x, and x, is 5 
> xX, tx, tx,+xX,tx5=25 
=> 1434+8+x,+x,=25 
=> x,+x,=13 ...(i) 


5 
2 
j= = Xj +9, 
fl _(sy2=9.2 2 5(25 +9.2) 


5 
=125+46=171 
=> (17+ GBP +(8P+x9 +x2=171 
=> xp+x,=97 ii) 
> (4, 4x.)?—24, 2,97 
=> 2x, x,= 13?-97=72 >x,x,=36 ...(iit) 
: sss De 9 
(1) and (Hil) x4 i%5=p or a 


Mae 


Xj = ne 
@ - x=4 | SY =10x5=505 27 =50—50=0 
5 i=l i=l 


2 
i=l —~(10 2=3°=9 
a (10) 


5: 
= Six? =545 
i=l 


Then, 


6 3 
= Yay =¥x7 +(-50) 
i=l 


i=] 
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= 545 + (-50)?=3045 


6 
2 
by: 
i=l i 


F 2 
=l 
6 6 6 


L 


Variance 


mx 
45. (c) ~ Variance = 67 = qe 


Ea 


=> 18=— 4-150) 


=> Lx7=90+112590= 112590 
Then, variance of the height of six students 


112590+(156)? (750+156)” 
= 6 6 


= 22821 —22801 =20 
46. (c) Heremean= x =9 


=> 2x,=9x5=45 

Now, standard deviation = 0 

.. all the five terms are same i.e.; 9. 
Now for changed observation 


new 


n 
= fons 10) - 
E 
47. @ 7 ees 
544% 9 1 =10 


Now variance = 0? 


(7=8)" + (8-8)' +98) (7 =8)° +88 
(7-8)°+(10-8)°+ (8-8) 


8 
1+0+14+14+0+1+4+0 8 
8 8 
Hence, the variance is |. 


1 


>0?= 


9 9 
48. (b) Given )(x;-5)=9 => )x; = 54...) 


i=l i=l 


49. 


50. 


51. 


9 
Also, >, i-5)” =45 


i=l 
9 9 
=> x,’ -109 x; +9(25) =45 (ii) 


i=l i=] 


From (1) and (ii) we get, 


9 
>> x? =360 
i=] 


Since, variance = 


aes) 


9 


260 _ (38 
a) 9 


2 
=40-36=4 


Standard deviation =-/ Variance = 2 


100 100 
@ >°x; =400 >) x? = 2475 
i=l i=l 
‘4 2 
Variance o as 2) 
N N 


_ 2475 (= : 
— 97 OT 
2425-1552 _ 873 


97 97 
gee ag 
q@) x= ri =] 
2 
2 Xi _(</ 
a=) 


2 2 
35- 44+9+a° +121 [a ‘a 
4 4 


_, 49 4(134+a7)—(a? +256 +324) 
4 16 


= 3a” —32a+84=0 
(c) n=5 


X=5 

variance = 124 

x, =1, x,=2,x,=6 

x =5 

xy +X 4 x34 X4tXs5 
5 
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10—10=16 
(x,—5)+ (x~,—-5) = 16-10 
(x,—-5) +(x,-5) =6 


YVUUNIY 
tad 
tad 


sate =r |x, —x| 
Mean deviation = ————— 
N 
_ 14-514] %5 -5| 


5 


Ix, -5| + fx, -5] + fx, —5| 


44+34+1+6 14 ae 
7 5 = 


52. (a) X= [1+ +d +(1+20)] (1 +100d)] 


rx Ot + (1+100 1+50d 
~ 101 7 (Utd d)| , 


mean deviation from mean 


1 
= 7p lll -C +50a)|+1(1 +a)—(1 +504)... 


[1 + 100d]—(1 + 50d)|] 


2\d 


ar te an) 


2|d| 50x51 
~ 101 2 


2550 7 
~ 101 |4| 


2550 
~ 101 
53. (d) First 50 even natural numbers are 2,4, 6....., 100 


2 
= 2H -(G)? 


|d|=225 | d|=10.1 


Variance 


> 22442 4.,.41002 =, 
=> oO = 2 ———— 
50 50 
AC? 42" 4:37 +.,.c850") 
50 


= 4{ SOxStxton) (12 
50x6 


= 3434-2601 > 07 =833 
= Xp +X +X3 +... +X, 


(51)? 


54. (b) 


n 
1 n 2 
o = —)) (4%; -%) 
Mint 


Mean of d,, d,, d;, ...., d, 


d,+dy+d3+...+d, 


n 


(—x — a) + (—X) — a) +(—23 — a) +....4+ (-x, —a) 


n 


55. 


56. 


57. 


58. 


E +X_4$%3 sath na 
n 


= =¥-a 
n 


Since, d; = — x, — a and we multiply or subtract each 
observation by any number the mode remains the same. 
Hence mode of —x;— a i.e. d; and x; are same. 


Now variance of d,, d,,...., d, 


Le 1 2 
=-) (-x%, +z)? = —)) @-x) = 0? 
n* ni 
i=l i=l 
(b) Let x, be n observations, i = 1, 2, ...n 


Let XY be the mean and M.D be the mean deviation 


about X. 
If each observation is increased by 5 then new mean will 


be X +5 and new MLD. about new mean will be M.D. 


n 


c Mean = > 4 


i=l 7 


(d) Ifinitially all marks were x; then 


Now each is increased by 10 
> [yj +H10)-@ +10)? Dy (x; - x) 
24 ee ape 
Oo; N N oO; 
Hence, variance will not change even after the grace marks 
were given. 
(a) Clearly mean A=0 


Y(x—A)* 


Now, standard deviation o = 5 
n 


2-¢ 0)? +(a—0)2 4s ¢(O— a)? tone 


2n 
a?2n 
= = | a | 
2n 


Hence, | a|=2 
(d) Let 5th observation be x. 
Given mean = 7 


_6+74+8+104+% 
5 


ee 


> x=4 
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Now, Variance 62. (a) We know that if each observation is increase by 2 
; ° . 3 ; then mean is increase by 2 but S.D. remains same. 
- {e 7) +(7-7) +(8-7)° +(10-7)° +(4-7) Correct mean = observed mean + 2 =30+2=32 
5 Correct S. D. = observed S.D. = 2 
CRE ae eC 63. (b) «- n=50 (even) 
1° +0° +1° +3* +3 [20 th th 
-| : = : =/4=2 Media 25 a obs. 
59. @) AM. of 2x), 2x5,..., 2x, is Ma 208+ 264 _ 5 5, 


2X1 +2Xo +...42X, XptXot....+Xy = Yix,-M 
=2 =2 
“a * M.D (M)= ri —M| 
N 
ean oe xy 5952 05 lal x (0.541.5+2.5 +....24.5)] 
Number of observations 50 
So statement-2 is false. a5 Baia 2 [a| 5 25 (25) 
If each observations is multiply by 2 then mean multiply 2 
by 2 and variance multiply by 27. > |a| =4 
variance (2x,)= 2? variance (x,)=407 wherei=1,2,....0 64. (a) 02% =4, o, 5,¥=2,7=4 
So statement-1 is true. 1 
60. (a) Statement 2 : Sum of first 7 odd natural numbers is oy = 54 -(2° =4> Ye = 40; 
not equal to n?. 
So, statement - 2 is false. 2_1 2 2 v] 
61. () Given observations are 4, 7, 2, 8, 6, aand mean is 7. ay Di ee 2 es 
We know 2 2 > 2 
yx Dy; => (x + V3 )=145 
4+74+2+8+6+a 
Mean = 
6 => Yixt>) y, = VN Oi +7) =5(2)+5(4) = 30 
44742484+6+a Variance of combined data 
7 = 
P 15 1 > (x? - 9?) 1 oe 
Now, given observations can be written in ascending order 10 es es 10 td 
which is 2, 4, 6, 7, 8, 15 145 11 
Since, No. of observation is even =—-9=—_ 
*, Median ” 2 
- 101 +d1+2+3+..... +100) 
65. (b) Mean= 
6 : 6 ; 101 
—| th observation +| —+1] th observation 
2: 2 ajaNe 100 x 101 
5 101 x2 =1+50d 
Given that mean deviation from the mean = 255 
3rd observation + 4th observation 6+7 13 1 
2 2 2 > io ee | 
© |, 13 +| (142d) —(1450d) | ....+ 
Now, Mean deviation = i=1 Poe |(1+ 100d) —(1+ 50d) |] = 255 
6 => 2d[1+24+3+4...+50]=101x 255 
0x51 
1 A - 4 | b 4 : ks 3 : f 3 Is 3 => 2d OT zg 8 
_| 2 2 z 2 2 2 2 
6 101 x 255 
=> = =10.1 
5:1 Oe aes} 
2°2 7 222 - 2 18 , 66. (c) First” even natural numbers be 2, 4, 6, 8, ...,27 
= - 2 gp 2U+2434..+9) _2ln(n +) _ oy 41 


n 2n 
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mM-243 
26-5 _.% a) 69. (c) Clearly sum of observations = 0, 
And Var - (x) “. mean A=0 
4Dn? > 4n(nt))(2n4)) 5 2 

= } -A 

n ee 6n el Standard deviation o = 2e- 4 

nN 
4n+2—3n-3 
_ 2(2n+1)(n41) (ns =(n+0] n n . . . 
3 3 5 |= 9) +(a-0)" +...0-a)" +... [er @=2] 
_ (n+1)(n-1) nn? -1 > 2n 
3 
.. Statement-1 is false. Clearly, statement - 2 is true. an 
67. @) Mean ofa, b, 8,5, 10is 6 =a, le | 
a+b+8+5+4+10 
5 =6 Hence, | a|=2 

=> at+b=6 (1) 70. (c) Only first statement (A) and second statements (B) 
Variance of a, b, 8,5, 10 is 6.80 are correct. 
_, (a-6) +(b-6)" +(8-6) + (5-6) + 10-6)" 71. (b) Dx =170,Ex? = 2830 

see 5 New, =x'=170+(30—20) =180 

2 
=> a? -12a+36+(l—a)?+21=34 New, Ex"" = 2830+ (900-400) 
[using eq. (1)] = 2830+500 = 3330 


=> 2a*-14a+24=0>a?-Ta+12=0 2 
a=3 or 4 b=4 or 3 Now, Variance = 1y ye (+20) 

.. The possible values of a and b area=3 andb= 4 u H 

or, a=4andb=3 


Lar 
n 


mean). Since population A and population B both have 100 
consecutive integers, therefore both have same standard 
Vix 
Ve 


2 
~ | .3330 (J «180 = 222-144 =78. 
15 15 


68. (a) o = (Here d; = deviations are taken from the 


deviation and hence the variance is also same. ., 


www.jeebooks.in 


Probability 


, Random Experiment, Sample fa) a (b) = 
TOPIC EE Space, Events, Probability of an 2 2 
F Event, Mutually Exclusive & 
\ Exhaustive Events, Equally Likely 4 6 
eee taerecesta Stare cae eo gage on () 520 (d) 520 


1. Out of 11 consecutive natural numbers if three numbers ; ~ 
are selected at random (without repetition), then the 5. Two different families 4 and B are blessed with equal 


probability that they are in A.P. with positive common number of children. There are 3 tickets to be distributed 
difference, is: [Sep. 06, 2020 (D] amongst the children of these families so that no child 
gets more than one ticket. 
(a) AS. (b) = If the probability that all the tickets go to the children of 
101 101 l 
the family B is 3 then the number of children in each 
5 10 
© 3 @ oO family is? [Online April 16, 2018] 
(a) 4 (b) 6 


2. If10 different balls are to be placed in 4 distinct boxes at 3 (d) 5 
random, then the probability that two of these boxes () ) 

contain exactly 2 and 3 balls is : [Jan. 9, 2020 ID] 6. Abox'A’ contanis 2 white, 3 red and 2 black balls. Another 

box 'B’ contains 4 white, 2 red and 3 black balls. If two 


ai (b) => balls are drawn at random, without replacement, from a 
2 2 randomly selected box and one ball turns out to be white 
945 945 while the other ball turns out to be red, then the probability 
(c) 910 (d) ot that both balls are drawn from box 'B’ is 
: : [Online April 15, 2018] 
3. If three ofthe six vertices ofa regular hexazon are chosen 
at random, then the probability that the triangle formed (a) 7 (b) a 
with these chosen vertices is equilateral is : 16 32 
[April 12, 2019 (D] 
7 9 
1 1 (c) 8 (d) 16 
@ To (0) 5 
7. If the lengths of the sides of a triangle are decided by 
3 3 the three throws of a single fair die, then the probability 
(c) 10 (d) 20 that the triangle is of maximum area given that it is an 
4. Let S= {1,2,.....,20}. A subset B of S is said to be “nice”, isosceles triangle, is : [Online April 11, 2015] 
ifthe sum of the elements of B is 203. Than the probability 1 1 
that a randomly chosen subset of S is “nice” is : (@) 21 (b) a 
[Jan. 11, 2019 (ID] | | 


() 45 (d) 26 
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10. 


11. 


12. 


13. 
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Probability mM-245 


A number x is chosen at random from the set {1, 2, 3, 4, ...., 
100}. Define the event: A = the chosen number x satisfies 


(x -10)(x —50) 3 


20 
(x = 30) 
Then P (A) is: [Online April 12, 2014] 
(a) 0.71 (b) 0.70 
(c) 0.51 (d) 0.20 


A set S contains 7 elements. A non-empty subset A of S 
and an element x of S are chosen at random. Then the 


probability that x € A is: [Online April 11, 2014] 
» ot 

oa ©) 17 
8 rain 

© 128 @ i28 


There are two balls in an urn. Each ball can be either white 
or black. Ifa white ball is put into the urn and there after a 
ball is drawn at random from the urn, then the probability 


that it is white is [Online May 26, 2012] 
1 2 

@) 5 ) 5 
1 1 

Os @ 5 


Ifsix students, including two particular students A and B, 
stand in a row, then the probability that A and B are 
separated with one student in between them is 


[Online May 19, 2012] 
8 a2 
2 Pe 
©) 15 @) 75 
A number n is randomly selected from the set 
n 
Le 
{1, 2, 3, ....., 1000}. The probability that =! — is an integer 
n 
di 
i=l 
is [Online May 12, 2012] 
(a) 0.331 (b) 0.333 
(c) 0.334 (d) 0332 


Four numbers are chosen at random (without replacement) 
from the set {1, 2, 3, ...20}. [2010] 


Statement -1: The probability that the chosen numbers 


when arranged in some order will form an AP is 85° 


14. 


15. 


Statement -2 : If the four chosen numbers form an AP, 
then the set ofall possible values of common difference is 


(+1, +2, +3, +4, +5). 

(a) Statement -1 is true, Statement -2 is true; Statement -2 
is not a correct explanation for Statement - | 

(b) Statement -1 is true, Statment -2 is false 

(c) Statement -1 is false, Statment -2 is true. 


(d) Statement -1 is true, Statement -2 is true ; Statement - 
2 is a correct explanation for Statement -1. 


An urn contains nine balls of which three are red, four are 
blue and two are green. Three balls are drawn at random 
without replacement from the urn. The probability that the 


three balls have different colours is [2010] 
2 ae 

(a) 0) 5 
2 » 2 


Five horses are inarace. Mr. A selects two of the horses 
at random and bets on them. The probability that Mr. A 


selected the winning horse is [2003] 
2 4 
(a) 5 (b) 5 
3 1 
() 5 (d) 5 
, Odds Against & Odds in Favour of 
‘ TOPIC 4 an Event, Addition Theorem, 


16. 


17. 


Boole's Inequality, Demorgan's Law 


The probabilities of three events A, B and C are given by 
P(A) = 0.6, P(B) = 0.4 and P(C) = 0.5. If P(A UB) =0.8, P 
(ANC) = 0.3, P (ANBOC)= 0.2, P(BOC) = Band 
P(AUBUC)=a, where 0.85 < a < 0.95, then B liesin 
the interval: [Sep. 06, 2020 (ID] 
(a) [0.35, 0.36] (b) [0.25, 0.35] 

(c) [0.20,0.25] (d) [0.36,0.40] 


Let A and B be two events such that the probability that 


2 
exactly one of them occurs is 5 and the probability that 


1 
A or B occurs is > then the probability of both of them 


occur together is: [Jan. 8, 2020 (ID] 


(a) 0.02 
(c) 0.01 


(b) 0.20 
(d) 0.10 


18. 


19. 


20. 


21. 


22. 
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In a class of 60 students, 40 opted for NCC, 30 opted for 
NSS and 20 opted for both NCC and NSS. If one of these 
students is selected at random, then the probability that the 
student selected has opted neither for NCC nor for NSS is: 

[Jan. 12, 2019 (ID] 


1 
@) < (b) 


(c) (d) 


alu 


For three events A, B and C, 
P(Exactly one of A or B occurs) 
=P(Exactly one of B or C occurs) 


1 
= P(Exactly one of C or Aoccurs) = ri and 


1 
P(AIl the three events occur simultaneously) = 16: 
Then the probability that at least one of the events 


occurs, is: [2017] 
3 a 

2) Fe 0) 3 
7 7 

Oy OG 


From a group of 10 men and 5 women, four member 
committees are to be formed each of which must contain at 
least one woman. Then the probability for these committees 
to have more women than men, is : 


[Online April 9, 2017] 
AL b) 2 
(@) 550 0) 7 
1 a 
OF @) 35 


If 12 identical balls are to be placed in 3 identical boxes, 
then the probability that one of the boxes contains exactly 


3 balls is : (2015) 
(4) eh 
220} — 22) — 
(a) 220|; (b) 22[; 
55 a ey 
pee ea 55| = 
©; (@) 55(5 
If A and B are two events. such that 


P(AUB)=P(AXB), then the incorrect statement 
amongst the following statements is: 

[Online April 9, 2014] 
(a) Aand B are equally likely 


(b) P(AMB')=0 
(c) P(A'AB)=0 
(d) P(A)+P(B)=1 


23. 


24, 


25. 


26. 


27. 


If the events A and B are mutually exclusive events such 


3x+1 l-x 


that P(A) = and P(B) ar then the set of 


possible values of x lies in the interval : 


[Online April 25, 2013] 
12 
(a) (0,1) (b) 3.2] 
15 74 
oH] «fd 


Let X and Y are two such that 


P(XUY | =P(A AF). 


events 


Statement 1: P(X NY') = P(X'nY)=0 


Statement 2: P(X)+ P(Y)=2P(X aY) 
[Online May 7, 2012] 
(a) Statement 1 is false, Statement 2 is true. 


(b) Statement | is true, Statement 2 is true, Statement 2 is 
not a correct explanation of Statement 1. 


(c) Statement | is true, Statement 2 is false. 


(d) Statement | is true, Statement 2 is true; Statement 2 is 
acorrect explanation of Statement 1. 


A die is thrown. Let A be the event that the number 
obtained is greater than 3. Let B be the event that the 
number obtained is less than 5. Then P(AUB) is [2008] 


3 
@) = (b) 0 


2 
(c) 1 (d) 5 


Events A, B, C are mutually exclusive events such that 


3x+1 


l- 1-2 
P(A) = , P(B) = rn and P(C)=——~* The set 


of possible values of x are in the interval. [2003] 
1 1 

(a) (0, 1] ) 1595 

5] BS 

(c) 3°73 (d) pha 

A and B are events such that P(A U B)=3/4, P(A 9 B)=1/4, 

P(A )=2/3 then P(A AB)is [2002] 

(a) 5/12 (b) 3/8 

(c) 5/8 (d) 1/4 
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Probability M-247 


_ Hints & Solutions 


(c) For an A.P. 2b=a+c (even), so both a and c even 
numbers or odd numbers from given numbers and 6 number 
will be fixed automatically. 


"C4 °C, 35. 3 
Z c 165 33 
(Bonus) Total number of ways placing 10 different balls in 
4 distinct boxes = 4° 
Since, two of the 4 distinct boxes contains exactly 2 and 3 
balls. 
Then, there are three cases to place exactly 2 and 3 balls in 
2 of the 4 boxes. 
Case-1: When boxes contains balls in order 2, 3, 0,5 
Then, number of ways of placing the balls 
10! 
=> ————_ X 
2! x3! xO! x5! 
Case-2: When boxes contains ball in order 2, 3, 1, 4. 
Then, number of ways of placing the balls 
! 
oe SE ii 
2!x3!xI!x4! 

Case-3: When boxes contains ball in order 2, 3, 2, 3 
Then, number of ways of placing the balls 


! 
7 10! A! 


(2!)? x (3!)* x2! x3! 
Therefore, number of ways of placing the balls that 
contains exactly 2 and 3 balls. 
10! 10! 
= x4! ! 
2!x3!x0!x5! 


Required probability = 


4! 


4l4 x4! 
2!x3!xI!x4! 


10! : 
(2!)* x2!x(3!)? x2! 


4! 


= 25x 17 x 945 
Hence, the required probability 
2° x17x945 _ 117x945 
glo 915 
(1) Total no. of triangles = °C, 


Favorable no. of triangle i.e, equilateral triangles (AAEC 
and ABDF) =2. 


E D 


2 
Hence, required probability = 6G, = 
3 


10 
(2) Since total number of subsets of the set S = 27° 
20x21 
Now, the sum ofall number from 1 to 20 = 5 =210 


Then, find the sets which has sum 7. 

Q) {7} 

2) {1,6} 

(3) {2,5} 

(4) {3,4} 

(65) {1,2,4} 

Then, there is only 5 sets which has sum 203 


5 
Hence required probability = 520 


(d) Let the number of children in each family be x. 

Thus the total number of children in both the families are 
2x 

Now, it is given that 3 tickets are distributed amongst the 
children of these two families. 

Thus, the probability that all the three tickets go to the 
children in family B 

_ *C; 1 


a le 


x(x-l)(x-2) _ 1 
2x(2x-1)(2x-2) 12 


= (x —2) _l 
(2x-1) 6 
=>x=5 


Thus, the number of children in each family is 5. 
(a) Probability of drawing a white ball and then a red ball 


4 2 
from bag B is given by a = Z 
CG 9 
Probability of drawing a white ball and then a red ball from 
2 3 
bag A is given by eee = as 
C, a 
Hence, the probability of drawing a white ball and then a 
a 
red ball from bag B 9 zinc i 
2 se 2 18+14 16 
7 9 


(b) Favourable case = (6, 6, 6) 

Total case = {(1, 1, 1) (2, 2, 1), (2, 2, 2), (2, 2, 3), (3, 3, 1)... 
(3, 3, 5) (4, 4, 1).... (4, 4, 6) (5, 5, 1).... (5, 5, 6) 
(6, 6, 1).... (6, 6, 6)} 


10. 


11. 


www.jeebooks.in 


me2gg 


which satisfies conditiona+b>c 
Number of total case = 27 


1 
Probability = 7 
(x —10)(x —50) ae 


(a) Given (30) 20 


Let x 210, x 250 equation will be true Vx >50 
(z —50 

as 

x—-30 
(x —10)(x —50) 

x-30 
Total value of x between 10 to 30 is 20. 
Total values of x between 50 to 100 including 50 and 100 
is 51. 
Total values of x = 51 + 20 = 71 
P(A)= ae = 0.71 

100 

(b) Let S= {xy, X5, X34, X4, X5, X65 X7} 
Let the chosen element be x,. 
Total number of subsets of S = 27 = 128 


No. of non-empty subsets of S = 128 — 1 = 127 
We need to find number of those subsets that contains x,. 


} >0, V x €[10, 30) 


>0 V x €[10, 30) 


2.) 2°).2) 29) L 2) 2 


x 1 X5 aad x; ---- x7 
For those subsets containing x,, each element has 2 
choices. 
i.e., (included or not included) in subset, 
However as the subset must contain x,, x; has only one 
choice. (included one) 
So, total no. of subsets containing 
x,=2xX2xX2x2x1x2x2=64 


No. of subsets containing x; 


Required prob = 
Total no. of non-empty subsets 
_ 64 
127 
(b) Total possible event when one ball is taken out 
=3¢C 
1 
Let EF : The event of 1 white ball coming out 


No. of ways to 1 white ball coming out 
=7C, 

Oe: 
“. P(E) = ag 3 


(b) Consider a group of three students 4, B and an 
other student in between A and B. Choice for a student 
between A and B is 4. A and B can interchange their 
places in the group in 2 ways. 


12. 


13. 


Now the group of three students (student A, student B 
and a student in between A and B) and the remaining 
3 students can be stand in a row in 4! ways. 
Hence total number of ways to stand in a row such that 
A and B are separated with one student in between them 
=4x2x 4! 
Now total number of ways to stand 6 student stand in 
a row without any restriction = 6! 
Hence required probability 

4x2x4! 4x2 4 

6! 6x5 15 


YP? v(nt(2n+)) 


i=l 6 _2nt+l 
OF n(n+)) 3 
; 9 
i=l 
For n= 1, 2, 3, ...... , 1000 
2n+1 3 5 7 2001 ; 
Value of - go hg tee rz respectively. Out 
eo 2001 aw 3 fhe 
of sag “3 only rst term 3-1), ourt 


2 
term (2 = 3) , 667" term (2 = 661) are integers. 


Hence, out of 1000 values of eae). ; 


2n+1 
3 


total number of integral values of 
= 333+ 1=334 


; ee 334 

Required probability 1000 0.334 
(b) Four numbers are chosen from {1, 2, 3...20} 
n(S)=*°C, 
Statement-1: 
Common difference is 1; total number of ways = 17 
common difference is 2; total number of ways = 14 
common difference is 3; total number of ways = 11 
common difference is 4; total number of ways = 8 
common difference is 5; total number of ways = 5 
common difference is 6; total number of ways = 2 


17+144+114+84+54+2 1 


Prob. = 
20 Cy 85 


Statement -2 is false, because common difference can be 6 
also. 
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17. 


18. 
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fa) n(S)=°C; 

n(E) =3C, x 4C, x?C, 

3x4x2 24x3! 24 x6 2, 
2G ~9x8x7 7 


(a) Let 5 horses are H,, H,, H3, Hy and Hs. 
Total ways of selecting pair of horses be 


Probability = 6! 


= sae _ 10[i.e. H,H»,H,H3,H,H4, Hy, Hs, 
H)H3,H H4,H2Hs,H3H4,H3Hs,H4Hs] 
Any horse can win the race in 4 ways 
(e.g. for H, : H,H,, H, H3, H, Hy, H,H5) 
; = 4 2 
Hence required probability = 10 = 5 
(b) «* P(AQDB) = P(A)+ P(B)-P(AVUB) 
=1-0.8=0.2 
Now, 
“* P(AU BUC) = P(A) + P(B) + P(C)— P(ANB) 
—P(BAC)-P(CO A) + P(ANBAC) 
>a =0.6+0.4+0.5-0.2—B-0.3+0.2 


>B=12-a 
a €[0.85, 0.95] then B €[0.25, 0.35] 


(4) P(exactly one) = : 
=> P(A)+P(B)-2P(ANB)= : 


P(A or B)= P(A UB) = ; 


=> P(A)+P(B)—P(AMB)= : 


1 2 5-4 1 
2 5 10 10 


P(AQB) 0.10 


(1) P= Set of students who opted for NCC 
Q = Set of Students who opted for NSS 
n(P) = 40, n(Q) = 30, n(P AQ)=20 
n(PUQ)=n(P)+n(Q)—n(P AQ) 


=40+ 30-20 
=50 

: oe 50 
. Hence, required probability = 1— on 


1 
6 
(c) P (exactly one of A or B occurs) 


= P(A) +P(B)-2P(A AB)= : (1) 


20. 


21. 


22. 


P (Exactly one of B or C occurs) 


=P(B)+P (C)—2P (BNC)= = ...(2) 


P (Exactly one of C or A occurs) 


=P(C) + P(A)=2P(COA)= ...(3) 
Adding (1), (2) and (3), we get 


2EP(A)—2=P (A B)= 
-. ZP(A) -ZP (AMB)= 


1 
Now, P(AMBOC)= 


“. P(AUBUC) 
= YP(A)—=ZP(A NB)+P(ANBAC) 
3 1 7 
ee + i 
8 16 16 
(c) Probability of 4 member committee which contain 
atleast one woman. 
=> P(3M,1W)+P(2M, 2W)+ P(1M, 3W)+ P(OM, 4W) 


ee aC) Ne aon ac =C; ae 5c 
as 15 15 15 15 
Cy Cy Cy Cy 
600 450 100 5 
> + + 
1365 1365 1365 1365 
1155 
> —— 
1365 
Probability of committees to have more women than 
men. 


P(IM,3W)+P(0M,4W) 
P(3M,1W)+P(2M,2W)+P(IM,3W) +P(0M,4W) 


105 
1365 1 


1155 11 

1365 

(c) Note:- The question should state ‘3 different’ boxes 
instead of ‘3 identical boxes’ and one particular box has 3 
balls. Then the solution would be: 


. 7 12 C3 x 9 
Required probability = ~—e 


(d)_ Let A and B be two events such that 
P(A UB) = P(AMB) 


23. 


24. 


25. 
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and P(AUB) = P (A) + P(B) — P(AAB) 


option (a) : since P(AUB)=P(AMB) (given) 
therefore A and B are equally likely 
Suppose option (b) and option (c) are correct. 


* P(AQB’) = 0 and P(A’AB) =0 
=> P(A)-—P(AB) = 0 and P(B)—P(AMB) =0 
=> P (A) = P(A B) and P(B) = P(AMB) 
Thus P(A) = P (B) = P(AMB) = P(AUB) 
[-- Given P(AMB) = P(AUB) ] 
Also, we know 
P(AUB) = P(A) + P (B) — P(AMB) 
P(AMB) + P(AMB) — P(AMB) 
P(AMB) 
which is true from given condition 
Hence, option (a), (b) and (c) are correct. 


(c) Since events A and Bare mutually exclusive 
.. P(A)+P(B)=1 


3x+1 l-x _ 
3 4 


5 
9x =5 x= 
=> 9x > 9 


(b) Let X and Y be two events such that 
P(X UY)=P(XAF) (1) 
We know 
P(XUY)=P(X)+P(Y)-P(XnY) 


P(X AY) =P(X)+P(Y)-P(X AY) (from (1) 
=> P(X)+P(Y)=2P(XnyY) 

Hence, Statement - 2 is true. 

Now, P(X aY')=P(X)-P(X AY) 

and P(X'NY)= P(Y)-P(X oY) 


This implies statement- | is also true. 
(c) A (number is greater than 3)= {4, 5, 6} 
3 1 
=> P(A) =—=— 
(A) a5 


4 
B (number is less than 5) = {1, 2,3, 4} = P(B) = a 


26. 


27. 


ANB ={4} 

= PUAN B) == 

-. P(AUB)=P(4)+ P(B)—P(AOB) 
1? 1 34441 
+ — = 
2° 3. G 6 


3x+1 


1 


“pepe —* end 


(b) Given that P(A) = r 


1-2x 
2 
We know that 0 < P(E) <1 


3x+1 
< 


P(C) = 


0 <1,2-1<3x<2 


one () 
3 


_ 
(xe eis BS ye] (ii) 


1-2x 


and 0< <1 —-1<2x<1 


1 1 
> --<x<5 Ai 
9 9 (itt) 


Also for mutually exclusive events A, B, C, 
P(AUBUC)= P(A)+P(B)+P(C) 


= P(AUBUC)=2— l-x 1-2x 
3 4 2: 
14+3x l-x 1-2x 
< + + <1 
3 4 2 

0<13-3x<12>51<3x<13 
er 

ar . (IV) 


From (1), (ii), (iii) and (iv), we get 


1 1 11 
<xs->yxel-, 
3 2 3°2 


(a) Weknowthat P(A U B)=P(A)+ P(B)—P(4 2 B) 


3 S 1 
=> —=1-P(7)+P(B)-— 


[- P(A) =1- P(A) | 


4 4 

(12 er) Ss P= 

3 3 

Now, P(A B)=P(B)—P( ANB) 
2. 18 
3 4 «12 


EBD 83 


www.jeebooks.in 


Relations and 
Functions 


Types of Relations, Inverse of a 

Relation, Mappings, Mapping of 
Functions, Kinds of Mapping of 

Functions 


(a) not injective 

(b) neither injective nor surjective 
(c) surjective but not injective 

(d) injective but not surjective 


Let A = {a, b, c} and B= {1, 2, 3, 4}. Then the number of 
elements in the set C = {f: A B|2 € f(A) and /fis not 


one-one} is [NA Sep. 05, 2020 ID] 


Let a function /:(0,0)—>(0,0) be defined by 


1 
f (x)= h 4 _ Then fis: [Jan. 11, 2019 (ID] 


(a) not injective but it is surjective 

(b) injective only 

(c) neither injective nor surjective 

(d) both injective as well as surjective 

The number of functions f from {1, 2, 3, ..., 20} onto 
{1, 2, 3, ....,20} such that f(A) is a multiple of 3, whenever k 
isa multiple of 4 is: [Jan. 11, 2019 ID] 
(a) 6° x (15)! (b) 5! x6! 

(c) (15)! x6! (d) 5°x15 

Let N be the set of natural numbers and two functions 
fand g be defined as f, g: NN such that 


Be). sen ieedd 
f(0)= 


if nis even 


wl] s wv 


and g(n) =n —(— 1)". Then fog is: [Jan. 10, 2019 ID] 
(a) onto but not one-one. 

(b) one-one but not onto. 

(c) both one-one and onto. 

(d) neither one-one nor onto. 


Let A= {xeER: x is not a positive integer}. Define a func- 


2 
tion f: A> Ras fix) = a , then fis:[Jan. 09, 2019 (ID] 
ce 


is: 


The function f: R> I-34 defined as f(x) = 7 
1+x 
[2017] 
(a) neither injective nor surjective 
(b) invertible 
(c) injective but not surjective 


(d) surjective but not injective 
The function f: NN defined by f (x) = x —5 H , where 


N is set of natural numbers and [x] denotes the greatest 
integer less than or equal to x, is : 

[Online April 9, 2017] 
(a) one-one and onto. 
(b) one-one but not onto. 
(c) onto but not one-one. 
(d) neither one-one nor onto. 
Let A= {X15 Xp5 eeceeee x7} and B= {y,,¥>,.¥3} be two sets 
containing seven and three distinct elements respectively. 
Then the total number of functions f : A > B that are 
onto, if there exist exactly three elements x in A such that 
f(x) = y5, is equal to : (Online April 11, 2015) 


(a) 14.’C, (6) 16’C, © 14’C, @ 12/C, 


x|-1 
Let f: RR be defined by f(x) = a then fis: 
[Online April 19, 2014] 
(a) both one-one and onto 
(b) one-one but not onto 
(c) onto but not one-one 
(d) neither one-one nor onto. 


10. 


11. 


12. 


13. 


14. 


15. 


16. 
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Let P be the relation defined on the set ofall real numbers 
such that 
P= {(a, b): sec@a—tan2b = 1}. Then P is: 
[Online April 9, 2014] 

(a) reflexive and symmetric but not transitive. 
(b) reflexive and transitive but not symmetric. 
(c) symmetric and transitive but not reflexive. 
(d) an equivalence relation. 
Let R= {(x,y) : x,y € Nandx*—4xy+ 3y* =0}, where N 
is the set of all natural numbers. Then the relation R is : 

[Online April 23, 2013] 
(a) reflexive but neither symmetric nor transitive. 
(b) symmetric and transitive. 
(c) reflexive and symmetric, 
(d) reflexive and transitive. 
Let R= {(3, 3) (5,5), 9, 9), (12, 12), (5, 12), (3, 9), 3, 12),(3, 5)} 
bea relation on the set A = {3,5, 9, 12}. Then, Ris: 

[Online April 22, 2013] 
(a) reflexive, symmetric but not transitive. 
(b) symmetric, transitive but not reflexive. 
(c) an equivalence relation. 
(d) reflexive, transitive but not symmetric. 
Let A= {1,2,3,4} andR: A — A be the relation defined 
by R= Xd, 1), (2, 3), (3, 4), (4, 2)}. The correct statement is : 

[Online April 9, 2013] 

(a) R does not have an inverse. 
(b) R is not a one to one function. 
(c) Risan onto function. 
(d) R isnot a function. 
If P(S) denotes the set of all subsets of a given set S, then 
the number of one-to-one functions from the set 
S= {1, 2, 3} to the set P(S) is [Online May 19, 2012] 
(a) 24 (b) 8 (c) 336 (d) 320 


IfA= fxez* :x<10 andx isa multiple of3 or 4}, where 


z’ is the set of positive integers, then the total number of 


symmetric relations on A is [Online May 12, 2012] 
(a) 2° (23> (gy (d) 2”° 
Let R be the set of real numbers. [2011] 


Statement-1: A = {(x, y)e Rx R: y—x isan integer} isan 

equivalence relation on R. 

Statement-2: B= {(x, vy) R x R:x=ay for some rational 

number «} is an equivalence relation on R. 

(a) Statement-1 is true, Statement-2 is true; Statement-2 is 
nota correct explanation for Statement-1. 

(b) Statement-1 is true, Statement-2 is false. 

(c) Statement-1 is false, Statement-2 is true. 

(d) Statement-1 is true, Statement-2 is true; Statement-2 is 
acorrect explanation for Statement-1. 


17. 


18. 


19. 


20. 


21. 


22. 


Consider the following relations: 
R= {(, y) | x, y are real numbers and x = wy for some 


(m p)\ 
rational number w}; BN eg) | m,n, p and q are 


integers such thatn,g + 0 and gm=pn}. 

Then 

(a) Neither R nor S is an equivalence relation 

(b) Sis an equivalence relation but R is not an equivalence 
relation 

(c) Rand S both are equivalence relations 

(d) Ris an equivalence relation but S is not an equivalence 
relation 

Let R be the real line. Consider the following subsets of 

the plane R x R: 

S={(Qx, y):y=x+ land0<x<2} 

T={(, y): x—y is an integer}, 

Which one of the following is true? [2008] 

(a) Neither Snor Tis an equivalence relation on R 

(b) Both S and 7 are equivalence relation on R 

(c) Sis an equivalence relation on R but T is not 

(d) Tis an equivalence relation on R but S is not 

Let W denote the words in the English dictionary. Define 

the relation R by R= {(x, vy) € Wx W| the words x and y 

have at least one letter in common.} Then R is [2006] 

(a) not reflexive, symmetric and transitive 

(b) relexive, symmetric and not transitive 

(c) reflexive, symmetric and transitive 

(d) reflexive, not symmetric and transitive 

Let R = {(3, 3), (6, 6), (9, 9), (12, 12), (6, 12), (3, 9), 

(3, 12), (3, 6)} bea relation on the set 

A= {3, 6,9, 12}. The relation is 

(a) reflexive and transitive only 

(b) reflexive only 

(c) an equivalence relation 

(d) reflexive and symmetric only 

Let f: (- 1, 1) ~ B, be a function defined by 


[2010] 


[2005] 


1 2x 
f(x)= tan : ae then fis both one - one and onto when 
-x 


B is the interval [2005] 


Let R= {(1,3), (4, 2), (2,4), (2,3), (3,1)} bea relation on the 
set A = {1,2,3,4}.. The relation R is [2004] 


(a) reflexive 
(c) not symmetric 


(b) transitive 
(d) a function 
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25. 


26. 


27. 
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If f:R—S, defined by f(x) =sinx-— v3 cosx+l, is 
onto, then the interval of S is [2004] 
@ [-1,3] ® FLU © [40 @) [0,3] 


A function f from the set of natural numbers to integers 
[2003] 


defined by 


= , when n is odd 


S(n)= 2 is 


n ? 
“5 when nis even 


(a) neither one -one nor onto 
(b) one-one but not onto 

(c) onto but not one-one 

(d) one-one and onto both. 


Composite Functions & Relations, 


Inverse of a Function, Binary 
Operations 
92x _ Q72x 
The inverse function of f(x) = agar e(-LD), is 
_ [Jan. 8, 2020 (D] 
1 l+x 1 l-x 
—| —— —(1 1 — 
(a) g oe“) (b) g (08s &) oe "| 
1 l-x 1 1l+x 
—| — —(1 1 — 
© | oe —*] (d) 7 “o8s e) oe) 


5 
If g(x) =x? + x— 1 and (gof) (x) = 4x2— 10x +5, then f (=) 


is equal to: [Jan. 7, 2020 (D] 


1 


(c) > 


For a suitably chosen real constant a, let a function, 


ee ee 

a> w=, Gs 
a-x 

f:R-{-a}- R be defined by f(x) = ee, Further sup- 


pose that for any real number x # — a and f (x) #-—a, 
(fof) (x) =x. Then (-3) is equal to: 
[Sep. 06, 2020 (ID] 


1 
@3 O-> ©-3 @3 


28. 


29. 


30. 


31. 


32. 


33. 


x? 


1- 
l4x7- 


Forx € (02) , let fo) = fx , g(x) = tan x and h(x) = 


If d(x) = ((hof)og) (x), then (=) is equal to : 
[April 12, 2019 (I) 


tan (b) tans (© ton @ tan 
(a) ana (b) ant (c) ants (d) an 5 


Let f(x)=x’,xeR. For any ACR, define g(A) = 


{x ER: f(x) eA}. If S = [0, 4], then which one of the 
following statements is not true ? [April 10, 2019 (D] 
(a) g(f(S)) #8 (b) f(g(S))=S 

(c) g(£(S))=g(S) (d) f(g (S)) #£(S) 


1 
For xe R— {0, 1}, let fi @)= —.f,@) =1—xand 
x 


1 
Sf, @)= — be three given functions. Ifa function, J(x) 


satisfies (foJof,) (x) = f,(x) then J(x) is equal to: 
[Jan. 09, 2019 (I) 


1 
™ALO O TAO OF0 OAS 


Let N denote the set of all natural numbers. Define two 
binary relations on Nas R, = {(x, y) eN x N: 2x+y=10} 
and R,= {(x,y) €Nx N:x+2y= 10}. Then 
[Online April 16, 2018] 
(a) Both R, and R, are transitive relations 
(b) Both R, and R, are symmetric relations 
(c) Range of R, is {1, 2,3, 4} 
(d) Range of R, is {2, 4, 8} 
Consider the following two binary relations on the set 
A= {a,b,c}: R, = {(c, a) (, b), (a,c), (c, c), (b, ©), (a, a)} 
and R, = {(a, b), (b, a), (c, c), (¢, a), (a, a), (b, b), (a, c). Then 
[Online April 15, 2018} 
(a) R, is symmetric but it is not transitive 
(b) Both R, and R, are transitive 
(c) Both R, and R, are not symmetric 
(d) R, isnot symmetric but it is transitive 
Let f: AB be a function defined as f(x) = SS , where 
A=R- {2} and B=R- {1}. Then fis 
[Online April 15, 2018] 
2y +1 
y-l 
3y-1 


(b) invertible and f! (y)= ae 
i= 


(a) invertible and f—! (y)= 


(c) noinvertible 
2y-1 
y-l 


(d) invertible and f—! (y) = 


34. 


35. 


36. 


37. 
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Let f(x)=2!9-x+ 1 and g(x) =3!-x —1. If(fog)(x)=x, then 
x is equal to: [Online April 8, 2017] 
al P| 
@ jo ©) 503-10 
1- 3-10 1- 2710 
© S030 © 30_y 


1 
For x €R,x #0, let f(x) = a and f.., (&) = f9(f,), 


= 


al3)+el3) 
n=0, I, 2,.... Then the value of f,99(3) + 41 3 +1 3) is 


equal to : [Online April 9, 2016] 
oe ae 5 al 
a> OF OF 5 
If gis the inverse ofa function fand f'(x) = at then 
+x 
g'(x) is equal to: [2014] 
1 5 
(a) 3 (b) 1+{g(x)} 
+{a(x)} 
(c) 1+x° (d) 5x4 
Let A and B be non empty sets in R andf: A > Bisa 
bijective function. [Online May 26, 2012] 


Statement 1: fis an onto function. 

Statement 2: There exists a function g : B > A such that 

fog = Ip. 

(a) Statement 1 is true, Statement 2 is false. 

(b) Statement | is true, Statement 2 is true; Statement 2 is 
a correct explanation for Statement 1. 

(c) Statement 1 is false, Statement 2 is true. 

(d) Statement | is true, Statement 2 is true, Statement 2 is 
not the correct explanation for Statement 1. 


38. 


39. 


40. 


Let fbe a function defined by 


f(x) =(x-1) 41,(x21). [2011RS] 


Statement - 1 : The set {x : f (x) = f" (x)} = 1h eh, 
Statement - 2 : fis a bijection and 

f(x) =1+Vx-1,x2>1. 

(a) Statement-1 is true, Statement-2 is true; Statement-2 is 


acorrect explanation for Statement-1. 


(b) Statement-1 is true, Statement-2 is true; Statement-2 is 
NOT acorrect explanation for Statement-1. 


(c) Statement-1 is true, Statement-2 is false. 
(d) Statement-1 is false, Statement-2 is true. 


Let f(x) =(x+1* -1,x>-1 

Statement -1 : The set {x : (x) =f !(x) = {0,-1} 

Statement-2 : fis a bijection. [2009] 

(a) Statement-1 is true, Statement-2 is true. Statement-2 is 
not a correct explanation for Statement-1. 

(b) Statement-1 is true, Statement-2 is false. 

(c) Statement-1 is false, Statement-2 is true. 


(d) Statement-1 is true, Statement-2 is true. Statement-2 is 
a correct explanation for Statement-1. 


Let f: NY be a function defined as f(x) = 4x + 3 where 
Y= {ye N: y=4x +3 for somex € N}. 


Show that fis invertible and its inverse is [2008] 


3y+4 3 
@ e)= = &) g=44 


v2 oF ees 
(c) gQ)= F (d) g(y)= r 
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_ Hints & Solutions 


(19.00) 

The desired functions will contain either one element or 
two elements in its codomain of which '2' always belongs 
tof (A). 

.. The set B can be {2}, {1,2}, {2,3}, {2,4} 

Total number of functions = 1 + (2? —2)3 = 19. 


(Bonus) /: (0, 2) > (0, e) 


is not a function 


fe)= 1-2 


f (1) =0and 1 € domain but 0 ¢ co-domain 
Hence, f(x) is not a function. 
(c) Domain and codomain = {1, 2, 3, ..., 20}. 
There are five multiple of 4 as 4, 8, 12, 16 and 20. 
and there are 6 multiple of 3 as 3, 6, 9, 12, 15, 18. 
Since, when ever k is multiple of 4 then f(A) is multiple of 3 
then total number of arrangement 
=%c.x 5!=6! 
Remaining 15 elements can be arranged in 15! ways. 
Since, for every input, there is an output 
= function f(A) in onto 


Total number of arrangement = 15! . 6! 


—— if nis odd 


(a) fin)=) n if ni 
—, ifniseven 
2 
2, n=l 
1, n=2 
4, n=3 
g(n) = 5 
6, n=5 
5, n=6 
Then, 
a if g(n) is odd 
Agin))= ee if g(n) is even 


1, n= 
1, n=2 
2. n= 
2: n=4 
3, n=5 
fn) = 3, n=6 


=> fog is onto but not one - one 


qd) AsA= {xe R: xis nota positive integer} 


2x 

A function f: A > R given by f(x) = 4 
Kx) = Ax.) 2 x, =x, 
So, fis one-one. 
As f(x) #2 for any x € A => fis not onto. 
Hence fis injective but not surjective. 

1 1 
(d) Wehavef:R-> “5°95 |> 


s Vx ER 


f(x~= 
@) 1+x? 


(1+x?).1-x.2x (x +1)(x-1) 
(+x?) (lax) 


x)= 


sign of f' (x) 
=> f' (x) changes sign in different intervals. 
.. Not injective 


Xx 


DONT tea? 


> ytyx?=x 
=> yx’-x+y=0 
For y# 0, D=1-4y’>0 


-1 1 
> —,=|-{0 
y<|5 ;| {0} 
For y=0>x=0 


 f-til 
Range is 2°92 


=  Surjective but not injective 


Te 


10. 
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(d) f(1) =1-5[1/5]=1 
(6) =6-5[6/5]=1 
f (10) = 10—5(2) =0 which is not in co—domain. 


Neither one-one nor onto. 
(a) Number of onto function such that exactly three 


| — Many one 


1 

elements in x € A such that f(x) = 3 is equal to 
=1C,, {24-2} = 14.7C, 

ale 
© f~™=—— 

|x| +1 

for one-one function if f (x,) = f (x) then 
x, must be equal to x, 


Let f(x) =f) 


by|-1_ [xy|-1 


xy|+1 7 |x>|+1 
[x [eo + by] [a2] -1 = fy 2] -ay | +]a2]-1 


= |x| [xa] = |x2|—bn] 


2)xy] = 2|x9| 
[i] = [x2 
X= Xq, Xp = —Xy 


here x, has two values therefore function is many one 
function. 

x[=1 

|x| +1 

for every value of f (x) there is a value of x in domain 
Set. 

If f (x) is negative then x = 0 

for all positive value of f(x), domain contain atleast one 
element. Hence f (x) is onto function. 


@) P= {(a,b):sec? a—tan* b=1} 


For reflexive : 


For onto: (x)= 


sec’ a—tan? a=1 

For symmetric : 

sec? b — tan? a = 1 

LHS 

1+tan?b—(sec? a—1) = 1+tan?b-sec? a+] 

= — (sec? a — tan2b) + 2 

=-1+2=1 

So, Relation is symmetric 

For transitive : 

if sec? a — tan? b = 1 and sec? b — tan? c = 1 

sec? a — tan? c = (1 + tan? b) — (sec? b — 1) 
-sec2b + tan2b + 2 

=-1+2=1 

So, Relation is transitive. 

Hence, Relation P is an equivalence relation 


(true vy a) 


11. 


12. 


13. 


14. 


15. 


(dd) R={(x,y): x,y € Nand x?—4xy + 3y*=0} 
Now, x? —4xy + 3y?=0 
=> (-y)@-3y)=0 
x=y or x =3y 
R= {(1, 1), G, 1), @, 2), (6, 2), G, 3), 


Since (1, 1), (2, 2), (, 3),...... are present in the relation, 
therefore R is reflexive. 
Since (3, 1) is an element of R but (1, 3) is not the element of 
R, therefore R is not symmetric 
Here (3,1) eRand(1,l)eR > GB, DER 
(6,2) e Rand(2,2) eR => (6,2)ER 
For all such (a, b) € R and (b, c) E R 
=> (a,c)eER 
Hence R is transitive. 
() LetR= {(,3), (5,5), 9, 9), (12, 12), (5, 12), 3,9), 3, 12), 
(3, 5)} bea relation on set 
A= {3, 5,9, 12} 
Clearly, every element of A is related to itself. 
Therefore, it is a reflexive. 
Now, R is not symmetry because 3 is related to 5 but 5 is 
not related to 3. 
Also R is transitive relation because it satisfies the property 
thatifaR band bRcthenaRc. 
(c) Domain= {1, 2,3, 4} 
Range = {1, 2,3, 4} 
Domain = Range 
Hence the relation R is onto function. 
(c) Let S= {1, 2,3} >n(S)=3 
Now, P (S) = set of all subsets of S 
total no. of subsets = 23 = 8 
-. n[P(S)]=8 


Now, number of one-to-one functions from S — P(S) is 


8 8! 
P= 51 =8x7x6=336. 
(b) A relation on a set A is said to be symmetric iff 


(a,b)—-eA=>(b,a)e A, Va,beA 

Here A = {3,4,6,8,9} 

Number of order pairs of 4x 4=5x5 = 25 

Divide 25 order pairs of A x A in 3 parts as follows : 

Part —A : (3, 3), (4, 4), (6, 6), (8, 8), (9, 9) 

Part — B : (3, 4), (3, 6), (3, 8), (3, 9), (4, 6), 
(4, 8),(4, 9), (6, 8), (6, 9), (8, 9) 

Part—C: (4, 3), (6, 3), (8, 3),(9, 3), (6, 4), (8, 4), (9, 4), 
(8, 6), (9, 6), (9, 8) 

In part — A, both components of each order pair are same. 
In part — B, both components are different but not two 
such order pairs are present in which first component of 


one order pair is the second component of another order 
pair and vice-versa. 
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17. 


18. 
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In part—C, only reverse of the order pairs of part —B are 
presenti.e., if(a, 5) is present in part — B, then (b, a) will be 
present in part —C 

For example (3, 4) is present in part — B and (4, 3) present in 
part -C. 

Number of order pair in A, B and C are 5, 10 and 10 
respectively. 

In any symmetric relation on set A, ifany order pair of part 
—B is present then its reverse order pair of 

part —C will must be also present. 

Hence number of symmetric relation on set A is equal to 
the number of all relations on a set D, which contains all 
the order pairs of part —A and part- B. 


Now n(D) = n(A)+ n(B) =5+ 10 = 15 19. 


Hence number ofall relations on set D = (2)!5 

=> Number of symmetric relations on set D = (2)!> 

(a) +: x-x=0e/(.. Ris reflexive) 

Let (x,y) € Rasx—yandy—xeJ_ (-. Ris symmetric) 
Nowx-y elandy—ze/>x-zel 

So, R is transative. 

Hence R is equivalence. 

Similarly as x = oy for a = 1. Bis reflexive symmetric and 
transative. Hence B is equivalence. 

Both relations are equivalence but not the correct 
explanation. 


(b) LetxRy. 
x 
>x=wy>yr=— 21. 
w 
>(y,x)ER 
R is not symmetric 
Leese 
neq 
gm=pn > 2 
q on 
lara . Teflexive. 
non 
m_?p P_im tri 
—_=— > —=— .. symmetric 
nq q oe 
m r 
tet —S#,P2 5" 
nqqs 
=> |qm= pn, ps=rq 
22. 
pom r 
—~ £s—= 
qn s 


=> ms=rntransitive. 

S is an equivalence relation. 

(d)_ Given that 
S={@,y):y=xt+land0<x<2} 
“x #x +1 for any x €(0, 2) 
=>(x,x) ¢S 


23. 


20. 


So, Sis not reflexive. 
Hence, S'in not an equivalence relation. 

Given T ={x, y):x—y is an integer} 

--x—x=Oisan integer, Vx ER 

So, T is reflexive. 

Let (x, y) € T > x — y is an integer then 
y—xisalso an integer >(y,x) ER 

.. Tis symmetric 

If x—y is an integer and y —z is an integer then 

(x —y)+ (v—z) =x—z isalso an integer. 

. Tis transitive 

Hence T is an equivalence relation. 

(b) Clearly (x,x) ER, Vx EW 

++ All letter are common in some word. So Ris reflexive. 
Let (x,y) ER, then(y,x) ER asx and y have at least one 
letter in common. So, R is symmetric. 

But R is not transitive for example 

Let x= BOY, y=TOY and z= THREE 

then (x,y) €R(O, Y are common) and (y, z) € R (T is 
common) but (x, z) ¢ R. (as no letter is common) 

(a) Risreflexive and transitive only. 
Here (3, 3), (6, 6), (9, 9), (12, 12) ER 

(3, 6), (6, 12), (3, 12) € R [So, transitive]. 
-- (3,6) ER but (6,3) ¢ R 


[So, reflexive] 
[So, non-symmetric] 


() Given f(x)= tan! (25) =2tan!x 


for x € (-1, 1) 


If x e(-, 1) = tan! x (=. 5) 


Clearly, range of f(x) = [- | 5) 


For fto be onto, codomain = range 
: : ~ 1 
.. Co-domain of function = B= & > 4 : 


() «: 0,1) ¢R=>Ris not reflexive 
+: (2,3) eR but (3,2) zR 

.. Ris not symmetric 

++ (4,2) and (2, 4) eR but (4,4) eR 
=> Ris not transitive 

(a) Given that f(x) is onto 


.. range of f(x) =codomain=S 
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24. 


25. 


Now, f(x)=sinx— 3 cosx+1 
= 2sin( x—) +1 
3 


we know that —1< sin( x4] <1 


™ 
-1s2sin{ x] +183 . = = 
3 “ f(x) €[-l, 3]=S 
qd) Wehavef:N>I 
Let x and y are two even natural numbers, 
and f(x) = f(y) oS = =>x=y 
.. f (n) is one-one for even natural number. 
Let x and y are two odd natural numbers and 


f)=f0) 97 => 


.. f(n) is one-one for odd natural number. 
Hence f is one-one. 


>x=y 


—l 
Let y=“- = 2ytl=n 


This shows that is always odd number for y € I. 


—n 
and la da 

This shows that 7 is always even number for y € I. 
From (i) and (ii) 


Range of f= 1=codomain 
-. fis onto. 


Hence fis one one and onto both. 


g2x g 2x 
@) ¥ g2x 49°2% 
1+ y a 4x _ 1+ y 
l=y go l-y 


27. 


29. 


26. (b) (gof) ()= aha) =P) + fx) 1 


[- 2(fx)) =42 10x +5] 


Aa a-Xx 
ae 
@ ear Ck 


atx 


S752) a-X oy 
1l+x 1+x a+x 


a— ax 


. l-x 1 
(b) 6) = (hof) 0g)@) 


. (2) -'(r(«()}}- nf) =h"!4) 


1-v3 
1+3 


s(+3 23) = 3-2 = 4-3 +2) 


11x 
12 


™ 
=—tan 15°=tan (180° — 15°)=tan (. 4 ae 


(ec) f(x)=x73xER 

g(A)= fre R: f(x) € A} S=[0,4] 
g(S)= tx eR: f(a) € S} 

= {reR:0<x<4}= {x €R:-2<x<2} 
“ g(S)#8~. f(g(S)) 4 f(S) 
g(f(S))= tx ER: fx) ef(S)} 

= {reRi xe S}= {x eR: 0<x’< 16} 
={reR:-4<x<4} 

“. g(f(S))#g(S) 

-. g(f(S)) =g (S) is incorrect. 


30. 


31. 


32. 
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(a) The given relation is 


1 
(fo Jof)) (x) = f(x) = = 


l 
> (Fo) FO))= 7 


=> (fo J(x)= ar + is replaced by x 
x 
= f,9O) => 
= —J(e)= 5 [- f(x) =1-x] 


1 ; 
: Jes)=1- = = fal) 


(c) Here, 

R,={@, y) €NX N: 2x+y= 10} and 
R= {x y) eNX Nix +2y=10} 
For R,;2x+y=10andx,yeN 

So, possible values for x and y are: 
x=1,y=8 ce. (1,8); 

x=2,y=6i.e. (2,6); 

x=3,y=4 ie. (3, 4) and 
x=4,y=21.. (4, 2). 

Ri = {(1, 8), @, 6), (3, 4), (4, 2)} 
Therefore, Range of R, is {2, 4, 6, 8} 
R, is not symmetric 


Also, R, is not transitive because (3, 4), (4, 2) € R, but 


(3,2) €R, 

Thus, options A, B and D are incorrect. 
For R,;x + 2y= 10 andx,yeN 

So, possible values for x and y are: 
x=8, y=I1e. (8, 1); 

x=6,y=2 Le. (6, 2); 

x=4,y=3e. (4, 3) and 
x=2,y=4ie. (2,4) 

Ry= (8, I), 6,2), 4, 3), 2,9} 
Therefore, Range of R, is {1, 2, 3, 4} 
R, is not symmetric and transitive. 

(a) Both R, and R, are symmetric as 
For any (x, y) € R,, we have 

(y, x) € R, and similarly for R, 


33. 


34. 


35. 


Now, for R, , (6, a) € Ry, (a, c) € R, but (5, c) ¢ Rp. 
Similarly, for R, ,(6, c) € Ry, (c,a) € R, but (6, a) ¢ Ry. 
Therefore, neither R, nor R, is transitive. 
) Suppose y=f(x) 

x-1 


> et 
” x-2 


=> yx-2y=x-l 
=> (-l)x=2y-1 
1 


=> xefigy- PO 
y-l 


As the function is invertible on the given domain and its 
inverse can be obtained as above. 


@) f(gx))=x 

> f(B"x—1)=2"GB".x-l)+1=x 
=> 2° 3"x-1)+l=x 

=> x(6—1)=2"-1 


30; 49-10 
> x= = 
6101 310 5-10 


1 
© £,0)=f.,0=L(,0)=——= 


1 
LO=f,, O=hG = —Z =* 
j= = 
x 


1 
LOA M=hAhOMALO= 7 


x 


fL,O=hi, O=KG @) 


Fa seis = 
x-l1 
a ee =~ 
h=hah = eabshaches =x 


ee Hathematics 


36. 


37. 


38. 
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(b) Since f(x) and g(x) are inverse of each other 


i) = 1 

gFO= FH 
> gi(f(x)=l+x (- P= | 
1+x 


Here x = g(v) 
gv) =14[g~) 


P 5 
= g'(x)=1+(g(2)) 
() Let A and B be non-empty sets in R. 
Let f: A > B is bijective function. 


Clearly statement - | is true which says that fis an onto 
function. 


Statement - 2 is also true statement but it is not the 
correct explanation for statement-1 


(a) Given f isa bijective function 

Ff :[1, 0) > [1,°°) 
f(x)=(x-1) +1,x21 
Let y=(x-1) +1>5(x-1) =y-1 
=> x=ltJy-1> f'(y)=1tJy-1 
=> fl (x)=levx-1{-x23 


Hence statement-2 is correct 


39. 


40. 


fimerSsia iy tl=x 


x? -3x4+2=05%x=1,2 
Hence statement-1 is correct 
(d) Given that f(x) =(+ 1)°-1, x > -1 
Clearly D,= [-1, oo ) but co-domain is not given. Therefore 
f (x) 1s onto. 
Let f(x) =fer,) 
(x,+ 1)?-1=(%,+1)?-1 
=> x) = x5 
f(x) is one-one, hence f(x) is bijection 
(x+ 1) being something +ve, V x >-1 
Sfx) will exist. 
Let (x +1)?-l=y 


x+1=VJyt+l — Gvesquare root asx +1>0) 


>x=-Il+jytl 
=> fl (x)= Vx4+1-1 
Then f(x)=f" @) 
(x+ 1?-1= Vx4+1-1 
(x+ 1? = V¥x41 (x + 1)*=(x4+1) 
(x+ 1 [@+1%-1]=0 => x=-1,0 
. The statement-1 and statement-2 both are true. 
(d) Clearly f (x) = 4x + 3 is one one and onto, so it is 


invertible. 
Let f(x)=4x+3=y 
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Inverse 'Trigonometric 


Functions 


Trigometric Functions & Their 
Inverses, Domain & Range of Inverse 
Trigonometric Functions, Principal 
Value of Inverse Trigonometric 
Functions, Intervals for Inverse 
Trigonometric Functions 


TOPIC 


3 1 Tt 
1. Ifa=cos? (2). B=tan! (=) where0 <0, p< 3 then 


a — B is equal to: [April 8, 2019 (Dj 


9 
(a) tan! (<a) 


9 9 
af] = ees fe 
(c) tan fa (d) sin (<a) 
2. A value of x satisfying the equation sin[cot!(1 +x) ]=cos 
[tan lx], is : [Online April 9, 2017] g. 


9 
(b) cos" [<r] , 


1 1 
@-> O1 ©F £4@5 


a 43 
3. The principal value of tan oo “) is: 


[Online April 19, 2014] 
3 3x Tt Tt 
—— — — =— 9. 
(a) ri (b) 4 (c) 4 (d) 4 


4. The number of solutions of the equation, 
sin“! x= 2 tan —!x (in principal values) is: 


[Online April 22, 2013] 
(a) 1 (b) 4 (c) 2 (d) 3 
5. A value of tan7! ico" (&)) is 
: 10. 
[Online May 19, 2012] 
T T T T 
@> OF OF OF 
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2 


The largest interval lying in (= 5) for which the 
2° 2 


function, f(x)= 4 +c087! (z - 


(a) |-34] (b) [o.=) 
4°2 2 
(c) [0,7] (d) (-3.3] 


en ee 
sin’ (x —3) ig 


y + log (cos x) , is defined, is 


[2007] 


The domain of the function f(x) = 


9- x 

(a) [1,2] (b) [2,3) [2004] 
(c) [1,2] (d) [2,3] 
The trigonometric equation sin7!x=2sin7!q has a 
solution for [2003] 
(a) lls (b) alls 
(c) all real values ofa (d) |al< ; 
cot !(,/cos a) —tan7!(,/cos a)=x, 
then sin x = 
(a) tan? () (b) cot? (=) [2002] 

Qa 
(c) tan a (d) cot (2) 
The domain of sin” [log, (x/3)] is [2002] 
(a) [1,9] (b) [1,9] 
©) [9,1 (dd) ,-1] 
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‘ Properties of Inverse Trigonometric 
‘ TOPIC Functions, Infinite Series of Inverse 
‘ Trigonometric Functions 


+sin | aa 
65 | is equal to: 
[Sep. 03, 2020 (D] 


Tt By 3x 71 
@ > (b) < © > (d) ra 


12. If S is the sum of the first 10 terms of the series 


-1{ 1 -1(1 -1{ 1 -1{ 1 
tan + tan + tan + tan + 
3 7 13 21 wae 


then tan (S) is equal to: [Sep. 05, 2020 (D] 18 
5 ae 
@) % Ol, 
6 10 
as pated 19. 
© -; ® > 
= ff 12: . af 3 
13. The value of Sin B —sin 5 is equal to: 
[April 12, 2019 (1)] 
1 1 
(a) ™—sin (2) (b) : sin (2 20 
——cos7'| — d) m—cos’'| 
©) 5 5 (d) 65 
14, If cos! x—cos ! = a, where—1<x<1,-2<y<2, 
et 
ao then for all x, y, 4x? -—4xy cosa + y’ is equal to: 34 
[April 10, 2019 (ID] 
(a) 4sin’a (b) 2 sin’a 
(c) 4sin’?a —2x°y" (d) 4 cos? a+ 2x7)? 
15. Considering only the principal values of inverse functions, 
the set 4= {x > 0: tan! (2x)+ tan! (3x) = 4 
[Jan. 12, 2019 ()] 
(a) contains two elements 
(b) contains more than two elements 
(c) is a singleton » 


(d) is an empty set 
16. Allx satisfying the inequality (cot~!x)? —7 (cot~!x) + 10> 
0, lie in the interval : [Jan. 11, 2019 ID] 


(a) (2, cot5)U(cot 4, cot2) 


(b) (cot2,«) 


(c) (—s,cot5)U(cot2,0) 
(d) (cot 5, cot 4) 


19 n 
The value of cot [3 cot q +> >| is: 
n=l p=l 


[Jan. 10, 2019 (ID] 


21 19 
a) — b) — 
(a) io (b) a 

22 23 

oe d) = 
(c) a (d) 5 
Ifx =sin' (sin10) andy = cos" (cos10), then y—x is equal 
to: [Jan. 09, 2019 (ID] 
(a) 0 (b) 10 (c) 7% (d) m 


T 3 
If cos” '(2 =) +008" ( 2\=2{>2) thenxisequal 


[Jan. 09, 2019 (D] 


oe , vias 146 V145 

12 10 12 11 
V1+x? +v1- x? ee a x40 
V1+x? -v1l- x? 


The value of tan~! wf 


is equal to [Online April 8, 2017] 
a | -1.2 Tt -1_2 
—+—cos —+cos 
(a) Ttzcos tx?) Tteos x 
nm I af 3 Tt =f9 
—-——cos ——cos 
a en ca ‘ 
Let 
-l -l -l ( 2x } 
tan y=tan x+tan 5) 
1-x 
1 
where or |x| <—e . Then a value of y is: [2015] 
3B 
(a) 3x-x? (b) 3x+x° 
nye Son liniaan 
143x? 143x? 
3x —x? 4 3x+x° 
ie O38 
=I | 2x 
If f (x) = 2tan™ x +sin x |x >1 then 
1+x 
Ff (5) is equal to: [Online April 10, 2015] 


_1( 65 Ee 
@ tant (5) Ome 
(c) x (d) 4tan“1(5) 
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Statement I: The equation (sin!x)3 + (cos! x)3 —an3=0 


has asolution for all a => = . 


Statement II: Forany xeR, sin-! x +cos! x =5 and 
mn) 9n? 
O< sin! x— 4 < Te [Online April 12, 2014] 


(a) Both statements J and IJ are true. 

(b) Both statements I and IJ are false. 

(c) Statement I is true and statement II is false. 

(d) Statement I is false and statement II is true. 

Ifx, y, zarein A.P. and tan7!x, tan~!y and tan7!z are also in 


A.P., then [2013] 

(a) x=y=z (b) 2x=3y=6z 

(c) 6x=3y=2z (d) 6x=4y=3z 

Let x e (0, 1). The set of all x such that 

sin-!x > cos~!x, is the interval: [Online April 25, 2013] 
1 1 1 

© (35) o (Fe) 


V3 
of 


(c) 0,1) 


26. 


27. 


28. 


ss 1 = 
s-an{ 5 Je tan A }+- 
n~+n+l n? +3n4+3 


, then tan Sis equal to: 


+tan7! : 
1+(n+19)(n+ 20) 


[Online April 23, 2013] 
20 
(a) ——_ (6) =——_ 
401+ 20n n~ +20n+1 
20 n 
() =—— @ ~*— 
n° +20n+1 401+ 20n 
A value of x for which sin (cot~!(1 + x)) = cos (tan! x), is 
: [Online April 9, 2013] 
@-- ®1 @©o wt 
2 2 


If sin7! (2) +cosec”! (} = 5 , then the values of x is 


(a) 4 (b) 5 [2007] 
(c) 1 (d) 3 

If cos”! x—cos”! yea a, then Ax? —Axy cos a+ y7 is 
equal to [2005] 
(a) 2sin 2a (b) 4 

(c) 4sin? a (d) — 4sin? a 
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3 4 
@ -- cos a= =, then sin a= = = tan! tan( 5-3) 
2 4 
4 
> tana= 3 ma 30 2n-3n  -% 
2 4 4 4 


4. (a) Given equation is 
sin! x=2 tan! x 
Now, this equation has only one solution. 


1 
and tan B = 3 


tan a —tanB 


ep (0—-B)=1) ana. tanB *. LHS=sin!1= e 
&. 5 
a and RHS=2 tan 1= 2x2 == 
ee: 4 2 
wi BB T 5m 
9 Also, x = 1 gives angle value as Fi and re 
(2) im (= Nie caieidenepemeipal val 
a—B=tan" | 73 J=sint | 5 Tio 4_ is outside the principal value. 


13 
= cos! ee 5. (@ Consider tan”! sn o A] 
i ~ - 2 
(a) sin| cot! (1+x) |=cos(tan7! x a +P. cos0= 
[ ( )| ( ) et cos 5 a> 3 


| 2 
24+2x +x sin@ = V1—cos” 0 HI z i 
v1 +x" 3 3 
1 x 
a tan”! si ow ‘| =tan! [sin 0] 
1x 1 


Let; cot A =14+-x -t -] 1 _ -1{ 1 Tq 
tan B =x anne 3 ia a) 6 


=> sind=cosfh 
i 6. (b) Given that 


1 
> = =e) (x 
Vx? 42x42 Wi+22 f=4~ +c0s 16 y + log(cos x) 


=> 3° 49x42=37 41 


f(x) is defined if— 1 < (=z ™ y <1 and cos x>0 


=> x=-1/2 
(c) Consider x ™ Tt 
=> 0<—<2and-~<x< = 
if _..43n 4 3n 2 a 8 
tan “| cot—— | = tan | cot| 10x+— 
4 4 TT T 


O0<x<4 and -~<x<— 
= 2 2 


-| 3m 
= tan —| cot— = 
4 | [ : cot (2nt + 0) cot 6] . x <|o.2) 
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10. 


in|! 4 5 16 
: sin (x—3) . uu. SI ot] ree 
) f()= sin _(—3) Jo dequed (c) 20 (sin 5 tsin” 73 tsin 16) 
9-x 
When -1<x-3<1>2<x<4 af) =2n (tan 2 + tan! 2 + tan! 16) 
5 ‘ 3 12 63 
and 9-x* >0>-3<x<3 (ii) 
from (i) and (11), caf d 4 
we get 2<x<3 ~. Domain=[2, 3) “sin Pi 3 


(a) Given that sin Ty =2sin la 


, aS) 
We know that —F sein xs > =2n—-—/tan7! 312 eiag i ® 
ic 63 
3 12 


T a T 
=>-—<2sin a<— 
2 2 


_, 63 _, 16 
1 -l 1 =2n-—| tan tan 
>-—<sin as<—>—~<a<s— 16 63 
V2 2 
63 63 
|a| el =2n-—| tan! cot! } 

V2 16 16 
(a) Given that, cot"! (Vcosa )—tan™! (.feosq ) =x “iq Be 3n 
7 a 3 


1 
tan! se —tan7! (vVcosa )=*x 


12. (a) s=tn(4) dag +tan | I +,.., upto 10 terms 
3 7 13 


1 
— COS 
_1 voos 0 ‘ “(2), | 
=> tan =x = tan + tan 
1 1+2-1 1+3-2 
1+ VCOS 
NCO8 0 1( 4-3 _1{ 11-10 
1- + tan ere + tan 
=> dant Ces 143-4 1411-10 
2Vcos o Ee = 4 =, 
=(tan” 2-tan™ 1)+(tan” 3—tan~ 2)4 
1—cos a 
tanx = a e0ee (tan! 4 —tan7!3)+....+(tan7!11—tan7'10) 
11-1 5 
2Vcosa B =tan'11 tan" =tan[ } = tan"™{ } 
=> cotx= icca. © 1+11-1 6 
5 
P =(1-cosa) and B= 2Vcos a - we 


H=vVP? +B? =1+cosa al 3). At 12 4/3 5 12.4 
5 + sin B =—-sin x 


13. (b) ~sin x 
l-cosa _1-(1-2 sin? o/2) 5 i Ss 


l+cosa 142 cos2a/2-1 (xy e” O and x?+ yd” 1) 


a 

or sin x= tan? > E sin! x-sin! ya sin! [evi -y =) 1-x? \ 
tien oe 4 ()] = 33 

a) f(x)=sin (to: 3 = sin! =sin | &5 


We know that domain of sin“!x isx € [-1, 1] 


(38) _ @_ .-1(56 
<3! ee ae) 8 65 


=> sinx 


“. -1< log; (Z}<1 =>31 = 


>1<x<9 or x € [1,9] 
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14. 


15. 


16. 


17. 
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‘ -1 -1y 
(a) Given, COS =xX—CcOS —=Q 


2 
| 2 
=o [a x2 fl =) a 


=, Vl-x° f4-y? 
20 2 
=>xy+Vl-x" day" =2cosa 


=> (xy-2 cos a)? = (1 — x’) (4—y’) 
=> xy? + 4 cos*?a—4xy cos a= 4—y?— 447+ 2°? 


= cos 0 


=> 4x°— 4xy cos at y’=4 sin?a 


oe 
4 


(c) Consider, tan'(2x) + tan 1(3x) = 


tan { 5x )=2 
= 1-6x2) 4 


5x 
1-6x? 
=> 6x+5x-1=0 
=> (6x-1)a~+1)=0 


=1>5x=1-6x 


1 
> a (as x 20) 


Therefore, A is a singleton set. 


(b) 


(cot! x)’— 7(cot!x)+ 10>0 

(cot! x —5) (cot'—2)>0 

cot! x € (—ce, 2) U(5, e) ...() 
But cot’ x lies in (0, 7) 

Now, from equation (1) 

cot! xe (0,2) 

Now, it is clear from the graph 

x € (cot 2, -) 


19 n 
(a) cat Seo '[ 16329 
p=! 


n=l 


18. 


19. 


-cat{ Ya" (I+n(n “)| 


n=1 


an7! (n+l)-n 
= 1+(n+1)n 


19 
-co 3a (n+1)—-tan! | 


n=l 


= cot(tan' 20 —tan"'1) 


—cot| tan! (a) 
14+20x1 


ot tan (2) =cotco 


(dd) x=sin'(sin 10) 


=> x=3n-10 


>3n-x=10 


3n—- <10<3n+— 
2 2 


=>4n-x=10 


3 


4 


=sin | —]|*.sin” x+cos x= — 
4x 2 


3n<1l0<4n 

and y=cos (cos 10) 

=> y=4n-10 
y-x=(4n-10)-(3n-10)=2 
cos! Es +cos! Be ah x> 

(a) 3x 4x) 2° 
cos! : a cos! SI 

a 3x) 2 4x 
cos{ 2] 

= 3x 

P sin“ }-0 sin8 = 

mt 4x = 4x 

= cosd= 1 sin? 0 = [i _ 

16x 


16x? -9 _, 


oF 64+81 


4x 


9x16 
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Inverse Trigonometric Functions M-267 


2 2 2 
Py 3 a T 
= 145 (-=>3] > (sin ty } -= (8a i 
12 4 4 12 16 
2 
Lt 3 > (sin } -= (32a-1) 
20. (a) Letx* =cos20; > O0= oo 4 Ag 
Putting this value in equation (1) 
1] Vl+x? Vl-x? n 9 5 
=> tan a Cage ie 
V1+x? Nl=x" 
=> 0<32a-1<27 
V1+cos 20 +-V/1—cos 20 eee 
V1+cos 20 —V1—cos20 32 8 
Statement-I is also true 
tan | Lttand = ton an( £40) 24. (a) Since, x,y, zarein AP. 
1-tan@ 4 “ 2yaxtz 
Also, we have 
ee ee 2 tan! y=tan-!x + tan“! (z) 
= 2 | ( 2y ) -1{ x+2Z 
=> tan | 5 = tan 
. -| -j| 2x I-y 1—xz 
21. (c) Given that, tany= tan” x +tan 7 
1—x X+Z x42 
-] | | md t=" l-xz C. 2y=x+2z) 
=tan x+2tan x =3tan x 2 
yo =xzorxt+z=0>x=y=z=0 
fae? 25. (b) Given sin“! x> cos! x where x € (0, 1) 
tan-ly = tan™ 
2 1-3x? => sin!x> sin tx 
cy ee = sigs = > sin! x >= 
>yF 5} 2 4 
1-3x 
x>sin= > pe: 
2x v 4 2 
22. © f()=2tan'!x+sin!| —Z 
l+x : bp eciane M 
Maximum value of sin“! x is — 
=> f(x)=2tan'x+ 2-2 tan x 2 
> f@=n | | 
=> f(d)=n So, maximum value ois 1.80, xe{ 1} 
v2 
23. (a) sintx | -2.5| 26. (©) Weknow that, 
-l ee -1 ; 
3m py oe tan oo eo Perr tas 
=== <| sin x-— =F ae am BO 
-l itan ’ 
2 9 ea ae 
0<(sin 2] <n’ 1) 
4 16 , 
Statement II is true < tan! 2 ga 
ae ee * 1+(n+19) (n+ 20) n+21 
(sin” x)" + (cos x)? = an 
=> (sin'x + cos 'x) [(sin'x + cos ‘x)? pip th cael 
| = 3 an + ta: 
— 3sin x cos x] = an n+1 l+n(n+l]) 
2 
> 7 ~3sin cos! x = 2an aan 1 n 1 
; j l+(nt¢)) (n+2) 7 " 14(n +19) (n+ 20) 
--1\{ To. 1 } T 
sin” x} ——sin = —(|~- 
ad E go _j n+19 


= tan 


n+21 
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27. 


28. 
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a : + tan”! : + 
1+n(n +1) 1+(n+1)(n+2) 


1 _jn+19 
= tan 
1+(n +19) (n+ 20) n+21 


5 rer aller) 
=> tan + tan. 5) Faatied t 
n +n+l n° +3n+3 


24 1 


ta 
1+(n+19) (n+ 20) 
nt+19_ n-l 
Syn n+21 n+l jan 5 20 -s 
pp TTD nl n? +20n+1 
n+21 n+l 
= 2 
. tan a 
n’ +20n+1 


(a) sin (cot! (1 +x)) = cos (tan! x) 
=> cosec? (cot! (1 + x)) = sec? (tan7! x) 
=> 1+ [cot (cot! (1 +x))P = 1+ [tan (tan! x)P 


=> (ltxP=x27 > x= 


29. 


[ sin"! x+cos! x = m/2] 


=> sin |—|=cos |— 
5 
sin 'Z=sin 1-{ E cos x =sin pee x a 


> +4 ve 4x? +x? y? =2co0s 


4 ye 4x” 4 xy? =2cosa—xy 
Squaring both sides, we get 
=> 4-y? -472 +.x7y? = 4cos? a +x7y? —4xycosa 


=> 4x” iy —4xy cosa = 4sin? a- 
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Matrices 


Order of Matrices, Types of Matrices, 
Addition & Subtraction of Matrices, 


m dy 1 " 
H TOPIC Scalar Multiplication of Matrices, 3 
’ Multiplication of Matrices 
1. Letabearoot ofthe equation x*+x+1=0 
1 1 1 
1 2 
andthe matrix4=—= |! © ©° |. then the matrix 4?! 
e 1 oo at 
6. 
is equal to: [Jan. 7, 2020 (D] 
(a) A (b) J, (c) A? (d) 4 


6 isin® 
1. tas (0-2) od eye oh 
isin® cos@ 24 c fd 7. 


where i= J—1, then which one of the following is not 


true? [Sep. 04, 2020 (D] 
(a) 0<a?+b’ <1 (b) a?-d? =0 
rl 
(c) a*—c? =1 (d) a? -0? =5 8. 


[xe J 
3. Let =|" eR and 4*=[a,]. Ifa,,= 109, then ayy 


is equal to ; [NA Sep. 03, 2020(D] —, 
[ cosa —sina cle = 
4. LetA= Isina cosa.|” (ae R) such that A” = 1 ot: 
Then a value of ais : [April 8, 2019 (D] 
Jy © 96 OG 
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1 0 0 
Let P=|3 1 O| andQ= [qj] be two 3 x 3 matrices 
9 3 1 


P G21 +931 . 
such that Q— P? = I,. Then das is equal to: 


[Jan. 12, 2019 (D] 


(a) 10 (b) 135 (c) 15 (d) 9 
1 0 0 
Let 4=|1 1 0] and B= A. Then the sum of the 
111 
elements of the first column of B is? 
[Online April 16, 2018] 
(a) 211 (b) 210 (c) 231 (d) 251 


0 -l 
if A= | 0 , then which one of the following 
statements is not correct? [Online April 10, 2015] 
(a) A2+I=A(A2-]) (b) A*-I1=A?+I 
(c) AF+I=A(A3-1) (d) A?-1=A(A-]) 


12 x - 6 
If A= and B=|x be such that AB~| | 
a =]. 2 : 8 


then: [Online April 12, 2014] 
(a) y=2x (b) y=-2x 
(c) y=x (d) y=-x 
Ifp, q, rare 3 real numbers satisfying the matrix equation, 
3 4 1 
[par]}3 2 3]/=[3 0 1] then 
2 0 2 
2p+q-—r equals : [Online April 22, 2013] 
(a) -3 (b) -1 


(c) 4 (d) 2 


M-270 
10. 


11. 


12. 


13. 


14. 


15. 


16. 
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The matrix 42+ 4A — 5/, where J is identity matrix and 


fe : 2 equals [Online April 9, 2013] 
4 -3 


3/2} 
© 9) 4 


1 00 1 0 0 
If A=} 2 1 OO] and B=/-2 1 O| then AB 
3 2«41 7 —2 1 
equals [Online May 26, 2012] 
(a) J (b) A (c) B (d) 0 


If @ # lis the complex cube root of unity and matrix 


o 0 
H -| in H’° is equal to [2011 RS] 


0 
(a) 0 (b) -H (c) H? (d) H 


The number of 3 x 3 non-singular matrices, with four entries 
as | and all other entries as 0, is [2010] 


(a) 5 (b) 6 
(c) atleast 7 (d) less than 4 


(1 2) a 0 
Let A= = . Th 20 
et A L 3 gst ‘ pare: en [2006] 


(a) there cannot exist any B such that AB= BA 

(b) there exist more than one but finite number of B’s 
such that AB = BA 

(c) there exists exactly one B such that AB = BA 

(d) there exist infinitely many B's such that AB= BA 

If A and B are square matrices of size n x n such that 


A’ — B* =(A-B)(A+B), then which of the following 
will be always true? [2006] 


(a) A=B 

(b) AB=BA 

(c) either of A or Bisa zero matrix 
(d) either of A or B is identity matrix 


1 0 1 0 
If A= 11 and J = th: i , then which one of the 


following holds for all n 2 1, by the principle of 
mathematical induction [2005] 


(a) A” =nA-(n—1)1 
(by 2° = 9" 4-1 
(c) 4n =ndA+(n-1I 


(d) A” =2"! 44+(n-1)1 


17. 


18. 


19. 


20. 


21. 


22. 


$$$ ris 


wa=() an | i then [2003] 
ba B a 


(a) a =2ab,B =a? +b? 
(b) a=a*+b*, B=ab 
(c) a=a'+b 


Transpose of Matrices, Symmetric 
& Skew Symmetric Matrices, 
Inverse of a Matrix by Elementary 
Row Operations 


Let a,b,ceR be all non-zero and 


satisfy 


abe 


a+b°>+c =2. Ifthematrix 4=|b c a| satisfies 


c ab 


A'’A=I,thenavalue ofabc canbe: [Sep. 02,2020 dD] 


1 1 2 
@ “7 3G (c) 3 (d) 5 


The number ofall 3 x 3 matrices A, with enteries from the 
set {—1, 0, 1} such that the sum of the diagonal elements 


of AA’ is 3, is = [NA Jan. 8, 2020 (D] 


2 2 1 0 
If A= 9 4 andI=| 9 | |, then 10A is equal to: 


[Jan. 8, 2020 (ID] 


(a) A-4I (b) 6I-A_ (co) A-6I_— (dd) AI-A 


IfA is a symmetric matrix and B is a skew-symmetrix matrix 


2 3 
such that A+ B= E | , then AB is equal to: 


[April 12, 2019 (| 


4 2 
(b) eS " 


0 2y 1 
A=|2x y 
2x —-y 

[April 09, 2019 (ID] 

(d) 4 


The total number of matrices . save 


R, x#y) for which ATA = 31, is: 
(a) 2 (b) 3 (c) 6 
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24. 
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Dg] a $@$J  @ $$$$_$_$_$_$_$___——— 27 


0 2q =r 
Let A=|p gq -r\. IfAAT=L,, then |p| is : 
pq 
[Jan. 11, 2019 (D] 
1 1 
@ 5 OR 
1 1 
O @ 


For two 3 x 3 matrices A and B, let A+ B=2B' and3A+2B= 
L,, where B" is the transpose of B and I, is 3 x 3 identity 


matrix. Then : [Online April 9, 2017] 
(a) SA+ 10B=2I, (b) 10A+5B=3I, 
(c) B+2A=I, (d) 3A+6B=2I, 
v3 1 
2. 2 11 
fel 2. Blan 1 and Q = PAP!, then 
2 2 
PT Q2015 p is ; [Online April 9, 2016] 


0 2015 
(a) i 0 


1 2015 
(c) l 


20150 
O11 ne 


20151 
@M | 0 al 


26. 


27. 


28. 


29. 


12 2 
If A=|2 1 
a 2 b 


—2 |is a matrix satisfying the equation 


AAT=9I, where | is 3 x 3 identity matrix, then the ordered 


pair (a, b) is equal to: [2015] 
(a) 2,1) (b) @,-1) 
(c) 2-1) (d) (2,1) 


Let A and B be any two 3 x 3 matrices. If A is symmetric 
and B is skewsymmetric, then the matrix AB— BA is: 

(a) skewsymmetric [Online April 19, 2014] 
(b) symmetric 

(c) neither symmetric nor skewsymmetric 

(d) Ior—I, where I is an identity matrix. 


(a—1l) (a+1\ 
If A | 0 ,B | 0 be two matrices, then AB’ isa 
0 0 
non-zero matrix for |o| not equal to [Online May 7, 2012] 
(a) 2 (b) 0 (c) 1 (d) 3 
Let A and B be two symmetric matrices oforder 3. [2011] 
Statement-1: 4(BA) and (AB)A are symmetric matrices. 
Statement-2: AB is symmetric matrix ifmatrix multiplication 
of A with B is commutative. 
(a) Statement-1 is true, Statement-2 is true; Statement-2 is 
not a correct explanation for Statement-1. 
(b) Statement-1 is true, Statement-2 is false. 
(c) Statement-1 is false, Statement-2 is true. 
(d) Statement-1 is true, Statement-2 is true; Statement-2 is 
a correct explanation for Statement-1. 
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_ Hints & Solutions 


1. @) Solution ofx?+x+1=0iso, & Given that (x2 +1)? +x? = 109 
So, a= @and 
o'= 0.0= Lo=o x? +3x7 -108 =0 
2 2 
=> (x* +12)(x* -9) =0 
1 1 141 1 1] py 0 0 ( Ke -9) 
yao, 
Peli ce ao 4 ew 10-01 me =e 
a Pe ela ae ele 2a Any = x +1=941=10. 
= fAty 5 4-|ee ee] 
=> 4%= 48x B= 43 sin Q cosa 
cos@ isin9 cosa —sina|]|cosa —sina 
2 @ <A=|_. A=]. 
isin® cosO sina cosa sina cosa 
, | cosnO isinn® en Berd 
VAT =] ,neN =H eee 
|isinn® cosnO sin2a  cos2a 
48 la b er ae cos4a —sin4a 
cle c d ei cle ~|sinda  cos4a 
[cos50 isin50 ae eo cos32a —sin32a Es 0 -l 
A= = and soon A?=| . 
isin50 cos50 c d sin32a cos32a 1 0 
Th in 32a=1 and 32a=0 
“.a=cos50, b =isin580 =c, d =cos50 ee ee ee 
T T 
- a? —b* =cos? 50+sin2 50 =1 > 22 - mnt ely and 32a=2nn+ 
a’ —c* =cos* 50+sin? 50 =1 nm i" ‘ nn ™ : 
a’ —d” = cos? 50—cos” 50 =1 cae eee ie ee ace 
10 = am 
a? +b? = cos” 50—sin? 50 = cos100 = cos— Putn=0, a 64 
24 
T 
Hence, required value of ais —. 
5 > 
and 0<cos-~<1>0<a?+b?<1 : 64 
12 1 0 Olf1 0 0 0 0 
1 3 1 O73 1 O}=|6 1 =O 
a -b =— is wrong. 5. (a) P= 
2 19 3 1}}9 3 1 27 6 1 
= AM) fl 0 Ojf1 0 0] [1 0 0 
eel Ue Fifer = = pa|@ 1 0|/6 1 0]=/12 1 0 
l1 of[1 0 x 1 127 6 1|[27 6 1} [90 12 1 
r 2 2 fl 0 Ojf1 0 oO] [1 0 0 
Aa[e th eye th x 12 1 O|/3 1 Of=/15 1 0 
x 1 x 1 > P= a 
° 190 12 1)}9 3 1 135 15 1 
f(t +12 tx? x(x? + 4+x  O-P=I, 
| x(x +1) +x ae ol 
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a Mae “28-4 
Qutb = 15 2 0 |o -1 
135 15 2 ro 1 
Ad= 
a F431 _15+135 _4 |-1 4 
932 15 at! 0 - 
10 0 Lo 1f- 
6 (c) Hered=]1 1 O A2+1=A2_A 
111 -I+I=A3-A 
_ 3 
10 0] [1 00 Av #A 
A2=4.A=]1 1 0/x]1 1 °0 i oe y 
11 1 ii 8 (a) Lta-|4 4 | and B = |* 
- 1 
0 01 
=|2 1 0 ; 2, & y 
AB=|3 -1 2||* 
3 2 1] 1 
10 0] [1 0 0 ] Panes 
> —s 
also A7=42.A=|]2 1 0O/x/1 1 0 8 3y-x+2 
3. Oo) 1 111 6 y+3x 
a = 18) ~ |Syox42 
Alle gg =>yt 3x =6 and 3y—x=6 
= On solving, we get 
1 0 100 a= andy 
and, A4= 43.4 = 1 x | 1 0 => y=2x 
63 1 11 9. (a) Given 
3 4 1 
a [Ip gq r]j}3 2 3/=B 0 JY 
=!14 1 0 202 
10 4 1 


; ; => [3p+3qt+2r 4p+2q p+3q+2r]=[3 0 I 
On observing the pattern, we come to a conclusion that, 


=> 3p+3qt+2r=3 ..(1) 
; 4p+2q=0 > q=-2p Adi) 
1 0 0 p+3q+2r=1 ...(iil) 
A= n 1 0 On solving (1), (ii) and (iii), we get 
n(n+)) 1 p=1,q=-2,r=3 
i “. 2Ip+q-r=2(1)+(-2)-@B)=-3. 
- 10. (a) A’+4A-SI=AxA+4A~—SI 
[1 0 0 [ft 2). 2],,/1 2)_,J1 0 
A%=| 20 1 0 “14 -3)'[4 3 4 3 G1 
210 20 1 _ 
- 9 -4 4 8 5 0 
Therefore, sum of first column of 47° = [1 +20 +210] =231 =!_g a7itlie -12I-lo 5 
7. (a) Given that = 


219 -1 _[ 944-5  -44+8-0]_[8 4 | 
le =|-8416-0 17-12-5|"|8 o|-4\o 6 
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1 0 0 1 0 0 
ll. @ A=/2 1 O], B=} 1 O 
3.2 «1 7 2 1 


2. @ wae © 0] jo” 0 17. 
, “10 @|f0 of fo @ 


k 
0 

We observed that H* = ° 
0 @ 


70 69 
oo 0 o 0 o 0 
= = = =H ae 
|: | h | k : 


13. () |... 1 ..|are 6 non-singular matrices because 6 


1 


blanks will be filled by 5 zeros and 1 one. 
we che 1 
Similarly, |... 1 are 6 non-singular matrices. 
1 
Total=6+6=12 
So, required cases are more than 7, non-singular 3 x 3 
matrices. 


1 
14. @) Giventhat 4 = ; 


a 2b 
Re 
a 


a Oj;/1 2 a 2a 
BAz= = 
i ae 4 E | 19. 


Hence, AB = BA only when a= 6b 
.. There can be infinitely many B's for which AB = BA 
15. (b) Giventhat 4? —B* =(A-B)(A+B) 
A? — B? = A? + AB- BA-B? 
=> AB=BA 


1 0 
16. (a) Given that 4 =| 1 


1 0 i 2G 
2 3 
A? = A = 
E ‘} ; i 20. 


1 0 
Therefore we observed that A” = i 
n 


n 0 n-l1 0 
Now #4 —-(n—- 1) I= a a oe es 


2ab 
a=a’+ b’; B =2ab 


(b) Given: 47 4=] 


abclla be 0 0 
>|b c allb c al=|0 1 0 
lc a bile a by {0 0 1 
[Sa* Lab Lab r1 0 0 
=>|Zab Ya? Lab|=|0 0 
Lab Lab La? [0 0 


So, Ya* =1 and Yab=0 

Now, a? +b° +c? —3abc 
=(a+b+c)(a? +b* +c? —ab—be —ca) 
=(a+b+c)1—-0) 


=(atb+c) =V2a? + 22ab = +1 


= 2-3abe =1 = abe =~ 


or 2—3abc=-1 => abc =1. 
(672) Let A= [a,],.., 
It is given that sum of diagonal elements of AAT is 3 i.e., 


tr(AA)=3 

A Big Oe FiO oF suas ta’,,=3 
Possible cases are 

0, 0,0, 0,0, 0,1, 1,1 >1 


0, 0,0,0,0,0,-1,-1,-1 1 
0, 0, 0, 0, 0, 0, 1,1, -1 
0, 0, 0, 0, 0, 0, —1, 1, -1 


°C x8=84x8 =672 
3 


(c) Characteristics equation of matrix ‘A’ is |A— AJ] =0 


ee 2 


=0 > V-6A-10=0 
9 4-Kr 
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0 


A’—6A—10/=0 
=> A'(A’)-641-10/41=0 
=> 104'=A-6/ 


ac 0 d 
21. (b) LetA= Pa. and B= a, 


a c+d _ 2 3 
Then, A+ B= aa » | is -1 


On comparing each term, 
a=2,b=-1,c-—d=5,c+d=3 
a=2,b 1,c=4,d=-1 


2 4]fo -1) [4 2 
NOME 4 ia. A) |. ae 


22. @) Given, ATA=31 


QO 2x 2x 


2y oy 
1 -1l 12x -y 1 


0 2y 1 
-—y|}/2x y -l}=31 


8x* 0 0] [3 9 9 
>|0 6y O/=|0 3 0 
0 0 3] jo 0 3 


3 1 
> g=3and?=3— x=4]5 and yas 


Number of combinations of (x, y)=2 x 2=4 


0 2q r 
23. @ 4=|? 4 
pq er 
0 2qg 4 0 p p 
A-At=|P 9 TIX 29-9 
P-q 1 r -r + 
4g? +r’ 2q? -r? -2q’ +r? 
2¢?2-r? p+gtr p-g@a-r 


gtr p-g—rP p+q@4+r 


Given, AAT=I] 
4gtra=pr+¢gtr=l 
=> p—-3q¢=O0andr=1-4¢° 

and 2¢?-r=05Pr=2q 


24, 


25. 


(b) A'+B'=2B 
 [(A+B)'=(@B')"] 


Al ap! Br+al 
= =A+ =2B! 


a 5 2 
be 3p° A! 
= 2A+A™=3B" => A=; 
Also, 3A+2B=I, (i) 
an) at A'+B! 
3 +2 =|, 
2 a 
= 11B'-AT=21, ii) 
Add (i) and (ii) 
35B=71, 
I, I, 
= B= 1S-A =2), 


I I 
=> 113-21,=A > A=2 
5 5 


5A =5B=1, 
> 10A+5B=31, 
ot iS 
(©) P= 2 2] pri|2 2 
1 3 1 33 
2 2 2 2 
PP'= P'P=1 
Q7!5 = (P4P") (PAP') —— (2015 terms) 
= p42015 pT 


P7Q7!5p = Ars 
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26. (b) Given that AA’=9I 


f1 2 2]f1 2 a] J9 0 0 
2 1 -2]//2 1 2]=|0 9 0 
la 2 b|i/2 -2 bj [0 0 9 
[14444 242-4 a4442b 
=> |249-4 a4i+4 2a42=25 
lat44+2b 2a+2-2b a7 +4+b? 


=> at+4+2b=0>a+2b=-4 
2a+2-—2b=0=>2a-2b 
=>a-b=-l 
Subtract (ii) from (i) 
a+2b=—-4 
a — b=-l 
—~ + + 


b=-1 
and a=-2 
(a, b)=(-2,-1) 


2 


29. 


ee 1.thematics 


27. (b) Let Abe symmetric matrix and B be skew symmetric 


matrix. 

.. A’= A and B' =-B 

Consider 

(AB — BA)! = (AB)' — (BA)! 

= B'AT— A™B! = (-B) (A) - (A) (-B) 
-BA+ AB=AB-BA 

This shows AB — BA is symmetric matrix. 


(a—1) (atl) 


() all 0 I sil 0 
0 0 


be two matrices. 


(a-1) feet o 0) 
AB’ =| 0 \(a+1 0 0) =| 0 0 0 
0 0 00 


Thus, AB’ is non-zero matrix for | a |¥# 1 
(a) Given that A and B are symmetric matrix 
A'=A 
B’=B 
Now (A(BA))’= (BA)’A’= (A'B')A'= (AB)A=A(BA) 
(.°. product of matrices are associative) 
Similarly, (AB)A)’ = A’(B‘A’) = A (BA) =(AB)A 
So, A(BA) and (AB)A are symmetric matrices. 
Again (AB)! = B’A’=BA 
Now if BA = AB, then AB is symmetric matrix. 
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Determinants 


1. Let o== and A = 


Minor & Co-factor of an Element of a 
Determinant, 
Property of Determinant of Matrices, 
Singular & Non-Singular Matrices, 
Multiplication of two Determinants 


Value of a Determinant, 


cos@ sinO 


= 4 
—sin@ sno] HB ES 


then det (B): [Sep. 06, 2020 (ID] 
(a) is one (b) lies in (2, 3) 
(c) is zero (d) lies in (1, 2) 
x-2 2x-3 3x-4 
2. If A=/2x-3 3x-4 4x-5 |=Ax3+Bx?+Cx+D, 
3x-5 5x-8 10x-17 


then B + C is equal to: 
(a) -l (b) 1 
3. Leta—2b+c=1. 


[Sep. 03, 2020 (D] 


(c) -3 (d) 9 


x+a x+2 


x+b x+3 


Iff(x)= 


x+l 


x+2 |, then: [Jan. 9, 2020 (ID] 
x4+3 


xte x+4 


(a) f(-50)=501 
(c) f(50)=-501 


x sin 8 
4. Jf Ai=|-sin® -x 
cos8 1 
x sin 20 
A, =|-sin20 -x 
cos 20 1 


™ 
then for all 9€ (0.5 : 
(a) A,—A, =-2x° 
(b) A, —A, =x(cos 20 
(c) A,xA, =— 2(x° + 
(d) A, +A, =-2x3 


(b) f(-50)=-1 
(d) f(50)=1 
cos 8) 


1 
x 


cos 20) 
1 |,x#0 


and 


[April 10, 2019 (1)] 


—cos 40) 
x-l) 


www.jeebooks.in 


The sum of the real roots of the equation 


x -6 -1 
2 -3x x-3/=0, is equalto: [April 10, 2019 (ID] 
—3 2x x42 
(a) 6 (b) 0 (c) 1 (d) 4 
2 b 1 
LetA=|b b?+1 b| where b>0. Then the minimum 
1 b 2 
value of ust(®) is: [Jan. 10, 2019 (ID] 
@) 2V3) @) -2V3 © -v3B) @ v3 
x-4 2x 2x 
If 2x x-4 2x |=(A+Bx)(x-A)*, then the 
2x 2x x-4 
ordered pair (A, B) is equal to: [2018] 
(a) (-4, 3) (b) (-4, 5) 
(c) (4,5) (d) (-4,-5) 
0  cosx -sinx 
If S = {xe[0,2n]:|sinx 0 cosx|=0+%, then 
cosx sinx 0 
T 
> tan 3 * | is equal to [Online April 8, 2017] 
xeS 
(a) 4423 (b) -24+3 
(©) aS (@) 4-2/3 


4 -l 
IfA = ; 1 |. then the determinant of the matrix 


(A2016 = 2A2015 = A2014) is: 
(a) 175  (b) 2014 


[Online April 10, 2016] 
(c) 2016 = (d)--25 


amma Mathematics 


16. 


10. 


11. 


12. 


13. 


14. 


15. 
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etx x+l  x-2 


2 
if |2x°+3x-1 3x 3x-3) = gy —12, then ‘a’ is 


et one3 Beal Qe 
equal to : [Online April 11, 2015] 
(a) 24 (b) —12 (c) —24 (d) 12 
The least value of the product xyz for which the 
x 1 1 
determinant | is non-negative, is : 
I 1.2 
[Online April 10, 2015} 
(a) ~2,/2 (b) -l 
(©) -16V2 (d) -8 
1 cos 8 1 
Iff(6)= |-sn® 1 —cos6| and 
-l sin 0 1 


A and Bare respectively the maximum and the minimum 
values of f(0), then (A, B) is equal to: 


[Online April 12, 2014] 
(a) (3,-1) (b) (4,2-v2) 
() (2+V2,2-V2) — @ (2+42,-1) 


If Bis a 3 x 3 matrix such that B? = 0, then 


det. [(. + B)°°— 50B] is equal to: [Online April 9, 2014] 

(a) 1 (b) 2 (c) 3 (d) 50 

LetS = {(é | :ayj €{0,1,2},a)) = t2| 

421 4922 

Then the number of non-singular matrices in the set S is: 
[Online April 25, 2013] 

(a) 27 (b) 24 

(c) 10 (d) 20 


Let A, other than I or — I, be a2 x 2 real matrix such that 
A? =I, I being the unit matrix. Let Tr (A) be the sum of 
diagonal elements of A. [Online April 23, 2013] 


Statement-1: Tr (A) =0 
Statement-2: det (A) =— 1 
(a) Statement-1 is true; Statement-2 is false. 


(b) Statement-1 is true; Statement-2 is true; Statement-2 
is not a correct explanation for Statement-1. 


(c) Statement-1 is true; Statement-2 is true; Statement-2 
is acorrect explanation for Statement-1. 


(d) Statement-1 is false; Statement-2 is true. 


17. 


18. 


19. 


20. 


Statement - 1: [2011RS] 
Determinant of a skew-symmetric matrix of order 3 is zero. 
Statement - 2: 

For any matrix A, det (A)'= det (A) and det (A) =—det (A). 
Where det (B) denotes the determinant of matrix B. Then : 
(a) Both statements are true 

(b) Both statements are false 

(c) Statement-1 is false and statement-2 is true 

(d) Statement-1 is true and statement-2 is false 


Let A be a2 x 2 matrix with non-zero entries and let A? =/, 
where /is 2 x 2 identity matrix. Define 


Tr(A) = sum of diagonal elements of A and 

|A| = determinant of matrix A. 

Statement - 1: Tr(4)=0. 

Statement -2: |A|=1. [2010] 


(a) Statement-1 is true, Statement-2 is true ; Statement-2 
is not a correct explanation for Statement -1. 


(b) Statement -1 is true, Statement -2 is false. 
(c) Statement -1 is false, Statement -2 is true. 


(d) Statement - 1 is true, Statement 2 is true ; Statement -2 
is a correct explanation for Statement -1. 


Let A be a 2 x 2 matrix with real entries. Let be the 2 x 2 
identity matrix. Denote by tr(A), the sum of diagonal entries 
ofa. Assume that 42 = J. [2008] 


Statement-1 : If # /and A #~/, then det (4) =-1 
Statement-2 : IfA #/ and A #~/, then tr (A) #0. 
(a) Statement -1 is false, Statement-2 is true 


(b) Statement -1 is true, Statement-2 is true; Statement -2 
is a correct explanation for Statement-1 


(c) Statement -1 is true, Statement-2 is true; Statement -2 
is not acorrect explanation for Statement-1 


(d) Statement -1 is true, Statement-2 is false 


5 5a a > 
Let A= : 2 2 at |4 |= 25, then |a| equals [2007] 
(a) 1/5 (b) 5 
(©) © (d) 1 


If 1,0, ©” are the cube roots of unity, then 


1 o" @" 

A=|o" ©” 1 | is equalto [2003] 
2n 1 oo” 

(a) q@ (b) 0 

(c) 1 (d) @ 
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Determinants 


21. 


22. 


23. 


24. 


25. 


26. 


ff Properties of Determinants, KOS 
‘ vovicfy Area of a Triangle hee) 


Ifthe minimum and the maximum values of the function 


rae Fal —>R, defined by 


-sin?@ -1-sin?6@ 1 
f(®)= —cos20 —l—cos2Q@ 1 | a@emand Mrespec- 
12 10 2 


tively, then the ordered pair (m, M) is equal to: 
[Sep. 05, 2020 (D] 


(a) (0, 2V2) (b) 4,0) 
(c) (—-4, 4) (d) (0, 4) 
Ifa+x=b+y=c+z+1, wherea, b,c, x, y,zarenon-zero 
x aty x+a 
distinct real numbers, then |y b+y y+b) is equal to: 
zZ cty zte 
[Sep. 05, 2020 (ID] 
(a) y(b-a) (b) v(a—-b) 
(c) 0 (d) v@-c) 


Let two points be A(1,— 1) and B(0, 2). Ifa point P(x’, y’) be 
such that the area of AP4B =5 sq. units and it lies on the 
line, 3x +y—4A=0, thena value of A is: [Jan. 8, 2020 (1] 
(a) 4 (b) 3 (c) 1 (d) -3 

Let A= [a,] and B= [,] be two 3 x3 real matrices such that 
b, = Gyr ra, where i, j= 1, 2,3. Ifthe determinant of B 


is 81, then the determinant of A is: [Jan. 7, 2020 (ID] 


(a) 13 (b) 3 (c) 1/81 (d) 1/9 
A value of 8 € (0, 7/3), for which 
l+cos*@ sin” 4cos 60 
cos*@ 1+sin*?@ 4cos60 Sa 46 
cos’ 6 sin?@ 1+4co0s60 aie 
[April 12, 2019 ID] 
San a day 
Oo, Of Oy, Ws 


Let a and B be the roots of the equation x? + x + 1 =0. Then 


y+l a B 
i a ytf 


for y““OinR, is equal to: 
B 1 yt+a 
[April 09, 2019 (D] 
(a) y(y’— 1) (b) y(y’—-3) 
(c) y’ (d) y-1 


27. 


28. 


29. 


30. 


31. 


M-279 


Let the numbers 2, b, c be in an A.P. and 


1 1 1 
2 > © | tf det(A)?[2, 16], then c lies in th 
ely at et(A)?[2, 16], then c lies in the 
interval : [April 08, 2019 (ID] 
(a) [2,3) (b) (2+2%4,4) 
() [4,6] (d) [3,2+2%4] 
1 sin 8 1 P 
If 4=| —sin0 1 sin @ |; then for all Oe =.=} 
—l —sin 0 1 


det (A) lies in the interval : 


5 5 3 3 
© (4) © [4) © 03] @ Ge| 


[Jan. 12, 2019 (ID] 


a—b-c 2a 2a 
If 2b b-c-—a 2b 
2c 2c c—a-b 
(a+b +c)(x+atb+c)?,x#0andatb+c<0, then x 
is equal to: [Jan. 11, 2019 ID] 
(a) abc (b) —(a+b-+c) 
(c) 2(a+b+c) (d) —2(a+b-+c) 
Let deR, and 
-2 4id (sin 0)? 
co 1 (sin@)+2 d A 


5 (2sin0)-—d (-sin0)+2+2d 


0 € [0, 27]. If the minimum value of det (A) is 8, then a 


value of d is: [Jan 10, 2019 (D] 
(a) -5 to) ed 

() 2(v2 +1) (d) 2(v2 +2) 

Let a,,a,, a, .... a,, bein GP. with a,> 0 fori=1, 2, ..., 10 and 


S be the set of pairs (r, k), r, keN (the set of natural num- 
bers) for which 


rik 
log, a3 a4 


log,az ay |=0 


rok 
log, ay a3 


rok 
log, as a6 


k 
log, ay a 
log. ai ag 


rik rk rk 
log.a7 ag log,agag log.ag ajo 


Then the number of elements in S, is : [Jan. 10, 2019 (ID] 
(a) 4 
(c) 2 


(b) infinitely many 
(d) 10 


32. 


33. 


34. 


35. 


36. 


37. 
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6.280 << ey 


If 
e e ‘cost e ‘sint 
A=|e' -e'cost—e'sint -e‘sint+e ‘cost 
e' 2e'sint —~2e ‘cost 
then A is: [Jan. 09, 2019 (ID] 


(a) invertible for allteR. 
(b) invertible only ift =z. 
(c) not invertible for anyteR. 


(d) invertible only if t= 7 
Let k be an integer such that triangle with vertices 


(k, —3k), (5, k) and (—k, 2) has area 28 sq. units. Then the 
orthocentre of this triangle is at the point: [2017] 


” (2) ©) (2-4) () (1.3) (a) (.-3} 


Let w be a complex number such that 2m + 1 =z where z= 


1 1 1 
V3 If [I -©?-1 *|=3k, then kis equal to: 
1 o ow! 
[2017] 
(a) 1 (b) ~z (c) z (d) -1 


The number of distinct real roots of the equaiton, 


cosx sinx sinx 


; : Tm 1 
sInXx COSX SIN X) _ 9 in the interval - 4° 4 is: 
sinx sinx cosx 
[Online April 9, 2016] 
(a) 1 (b) 4 (c) 2 (d) 3 


If a,B#0, and f(n)=a"+f" and 
3 1+f (1) 1+ f(2) 


1+f(1) 1+ (2) 1+(3)=K(I-a) (1-B)’(a-B) 
1+ f(2) 14+f(3) 14+/(4) j 


then K is equal to: [2014] 
1 
(a) 1 (b) —l (c) af (d) op 
rt 2r—-1 3r—2 
If A. = = n-1 a 
2 
1 2 1 
n(n-l) (n-l) (n—1)(3n —4) 
2 2 
n-l 
then the value of » A, [Online April 19, 2014] 


r=1 


38. 


39. 


40. 


41. 


42. 


43. 


44. 


(a) depends only on a 

(b) depends only on n 

(c) depends both on a andn 

(d) is independent of both a and n 


If 

a’ b? <7 2 a2.2 
(a+) (b+Aa)> (c+ay|=kala b cl,ax0 
(a-ay’ (b-a)’ (c-a)? ra” 
then k is equal to: [Online April 12, 2014] 
(a) 4Aabe (b) —4Aabe (c) 402 (d) —42 
Ifa, b, c are sides of a scalene triangle, then the value of 
abe 
bc ais: [Online April 9, 2013] 
c ab 


(a) non - negative (b) negative 

(c) positive (d) non-positive 

If a, b, c, are non zero complex numbers satisfying 
a2 +b? +c? =Oand 


b* +c? ab ac 
abc’ +a be | =kab*c*, then kis equal to 
ac be a’ +b? 
[Online May 19, 2012] 
(a) 1 (b) 3 (c) 4 (d) 2 
2a a+b ate 
If |b+a 2b bte =a(at+b)(b+c)(c+a) #0 
cta b+t+e 2c 
then a is equal to [Online May 12, 2012] 
(a) at+b+c (b) abc 
(c) 4 (d) 1 


The area of the triangle whose vertices are complex numbers 
z, iz,z+ izin the Argand diagram is [Online May 12, 2012] 
(a) 2c? —(b) 12 © > (d) [ef 

The area of triangle formed by the lines joining the vertex 
of the parabola, = 8y, to the extremities ofits latus rectum 


is [Online May 12, 2012] 
(a) 2 (b) 8 (c) 1 (d) 4 
Let a, b, c be such that b(a + c) 4 0 if [2009] 
a atl a-l1 atl b+1 c-l 
—b b+l1 b-1 2 a-l b-1 ct+l1 |=0, 


Cc c-l ctl Gna Gis (-1)"c 


then the value of 7 is : 
(a) any even integer 
(c) any integer 


(b) any odd integer 
(d) zero 
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45. 


46. 


47. 


48. 


49. 


50. 
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1 1 1 
If D=|1 1+x 1 
1 1 


for x #0, y #0, then Dis 
l+y 


(a) divisible by x but not y 

(b) divisible by y but not x 

(c) divisible by neither x nor y 
(d) divisible by both x and y 


[2007] 


If 4y,07,03, cece a ppg scans are in G. P., then the 
determinant 


loga, log a, 42 
log ay +5 


log An+8 


10g ay 41 
logan, 


log An+7 


A = | logan +3 


log an+6 


is equal to 
(a) | 


If a7 +b +c” =—2and 


[2005] 


(b) 0 (c) 4 (d) 2 


[2005] 
l+a’x (1+b7)x (1+c7)x 

f(x)= (l+a7)x 14+b7x (l¢c7)x : 

(l¢+a*)x (1+b7)x 


l+e7x 


then f(x) is a polynomial of degree 
(a) 1 (b) 0 (c) 3 (d) 2 
If ay, a7,3,......,4),....are in GP., then the value of the 


determinant [2004] 


loga, 
log dy.3 
log An+6 


log Qn+1 log n+2 
log In+4 log An+5 
log Qn+7 log An+8 
(a) -2 (b) 1 
(c) 2 (d) 0 


Ifa> 0 and discriminant of ax2+2bx+c is ve, then 


, iS 


a b 
b c bx +c| is equal to 
axt+bh bx+c 0 


ax+b 


[2002] 


(a) +ve (b) (ac-b?)(ax?+2bx+c) 
(c) —ve (d) 0 
1, m, nare the p", gq" and r term of a G. P. all positive, 


log/ p 1 

then|log m q_ 1j equals [2002] 
logn r 1 

(a) -l (b) 2 

(c) 1 (d) 0 


51. 


52. 


53. 


54. 


55. 


Adjoint of a Matrix, Inverse of a 


Matrix, Some Special Cases of 
Matrix, Rank of a Matrix 
2 -1 1 
: .,=|-l 0 2 
Let A bea 3 x 3 matrix such that adj A and 
1 —2 -l 


B=adj(adj A). If | A|=4 and |(B™')’ |= p, then the ordered 
[Sep. 03, 2020 (ID)] 


1 
(b) (9, *) 

1 
o (23) 


1 2 


1 
Ifthe matricesA=|]1 3 4], B=adjA 
1 -1l 3 


pair, (|A |, 1) is equal to: 


1 
(a) (3, x) 


(c) G81) 


| adj B | 
| C | 
(b) 16 
5 2a 1 


0 2 #1 
a 3 - 


and C =3A, then is equal to: [Jan. 9, 2020 (D] 


(a) 8 (c) 72 (d) 2 


IfB= is the inverse ofa 3 x 3 matrix A, then 


the sum ofall values of o for which det (A) + 1 =0, is: 


[April 12, 2019 (| 
(a) 0 (b) -1 (c) 1 (d) 2 


1 1/]1 2/J1 3 1 a-1] fl 78 
If 0 1 Te at hee pL aeere & del hee a 
1 
then the inverse of E "| is: [April 09, 2019 ID] 
1 0 ; 28 
(a) Be 4 (b) i 
1 -12 1 0 
Olo 1 @ |43 


Let A and B be two invertible matrices of order 3 x 3. If 
det (ABA!) =8 and det (AB-!) =8, then det (BA~! B*) is 


equal to: [Jan. 11, 2019 ID] 
@) + (b) 1 

a 
() 1 (d) 16 


56. 


57. 


58. 


59. 


60. 


61. 


62. 
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aay Mathematics 


cos@ —sin@ 
TfA=| cin cos | then the matrix A when 
T 
0= DD? is equal to: [Jan 09, 2019 (I) 
; came 
2 2 7 5 
wie. O}1 B 
L 2 2: | 2 5 
ae 2 fi 8 
2 2 7 ; 
wre ee @) 3 1 
L 2 2 3 5 


1 2 

Let A bea matrix such that A . is a scalar matrix and 
|34|= 108. Then A? equals 
(a) 4 -32 (b) 4 0 
a 

0 36 —32 36 

36 «(0 36 —32 
c d 
0 |, 4 @ | | 
Suppose A is any 3 x 3 non-singular matrix and 
(A—3) (A—5) =O, where/= J, and O= O,. Ifa + pA! =47, 


[Online April 15, 2018] 


then a+ B is equal to [Online April 15, 2018] 
(a) 8 (b) 12 (c) 13 (d) 7 
2 
IfA= iB 1 ] ten adj (3A? + 12A) is equal to: [2017] 
72 -63 [ 72 -84 
@ | e451 OY ey 
51 63 4 [51 84 
© lea 2 Ole 2 


Let A be any 3 x 3 invertible matrix. Then which one of the 
following is not always true ? [Online April 8, 2017] 
(a) adj(A)=|A|.A7! 

(b) adj (adj(A)) =|Al.A 

(c) adj (adj(A)) =|A/? (adj(A))! 

(d) adj (adj(A)) =|A\.(adj(A)y ! 


5a —b ; ; 
ra-| . and A adj A=AA!, then 5a + bis equal to: 
[2016] 


(a) 4 (b) 13 (c) -l (d) 5 
Let A bea 3 x 3 matrix such that A2—5A + 7I=0. 


x 1 
Statement: A7! = 7GI-A), 


Statement II : the polynomial A? — 2A? — 3A + a can be 
reduced to 5 (A—4I). [Online April 10, 2016] 


63. 


64. 


65. 


66. 


67. 


68. 


Then: 

(a) Both the statements are true. 

(b) Both the statements are false. 

(c) Statement-—I is true, but Statement-II is false. 

(d) Statement I is false, but Statement-II is true. 

If A is a 3 x 3 matrix such that |5.adjA| = 5, then |A| is 


equal to : [Online April 11, 2015] 
1 1 
a +— 
@ => © *7 © +1 (d) +5 
If A is an 3 x 3 non-singular matrix such that 44'= A'A and 
B=A"'4', then BB' equals: [2014] 
@ B! @& (B") © 4B @I 
Let A be a3 x 3 matrix such that 
1 2 3 00 1 
A/O 2 3/=/1 0 0 
01 1 0 1 0 
Then A~! is [Online April 11, 2014] 
— 7 z A 
3 0 2 3 0 
(a) (b) 
{1 0 1] [1 0| 
fo 1 3] [1 2 3] 
0 2 3 011 
(c) (d) 
[1 1 1] lo 2 3] 
1 @ 3 
IfP=}|1 3 3} is the adjoint of a3 x 3 matrix A and 
2 4 4 
|A| =4, then o is equal to: [2013] 
(a) 4 (b) 11 (c) 5 (d) 0 


Let P and Q be 3 x 3 matrices P ¥ Q. If P?= O3 and 
PQ = O*P then determinant of (P? + QO”) is equal to: 


(a) -2 (b) 1 [2012] 
(c) 0 (d) -1 
1 0 0 
Let A=|2 1 0|.Ifu, and uw, are column matrices such 
3.2 1 
1 0 
that Au, =| 0 |and Aug =| 1 |, then uw, + u, is equal to: 
0 0 
[2012] 
-1 -1 -1 1 
1 1 -1 -1 
(a) (b) (c) (d) 
0 = 0 -1 
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0 0 a 
If AT denotes the transpose ofthe matrix 4=|0 b c|, 


def 


where a, b, c, d, eand fare integers such that abd # 0, then 

the number of such matrices for which A~! = AT is 
[Online May 19, 2012] 

@ 2 (d) 3? 


(a) 2G!) (b) 3@!) 


a 0 
Let A and B be real matrices of the form k 5 and 


0 ¥ 
5 i , respectively. [Online May 12, 2012] 


Statement 1: AB — BA is always an invertible matrix. 

Statement 2: AB — BA is never an identity matrix. 

(a) Statement 1 is true, Statement 2 is false. 

(b) Statement 1 is false, Statement 2 is true. 

(c) Statement | is true, Statement 2 is true; Statement 2 is 
a correct explanation of Statement 1. 

(d) Statement | is true, Statement 2 is true, Statement 2 is 
nota correct explanation of Statement 1. 

Consider the following relation R on the set of real square 

matrices of order 3. [2011 RS] 


R={(4,B )|4 = P"' BP for some invertible matrix P} 

Statement-1 : R is equivalence relation. 

Statement-2 : For anytwo invertible 3 x 3 matrices Mand 

N,(MN) | =N "M1, 

(a) Statement-1 is true, statement-2 is true and statement- 
2 is acorrect explanation for statement-1. 

(b) Statement-1 is true, statement-2 is true; statement-2 is 
nota correct explanation for statement-1. 

(c) Statement-1 is true, stement-2 is false. 

(d) Statement-1 is false, statement-2 is true. 

LetA be a2 x 2 matrix 

Statement -1 : adj (adj A)=A 

Statement -2 : |adj A |= |A| 

(a) Statement-1 is true, Statement-2 is true. 
is not acorrect explanation for Statement-1. 

(b) Statement-1 is true, Statement-2 1s false. 

(c) Statement -1 is false, Statement-2 is true. 

(d) Statement-1 is true, Statement -2 is true. 
Statement-2 is a correct explanation for Statement-1. 

Let A be asquare matrix all of whose entries are integers. 

Then which one of the following is true? [2008] 

(a) Ifdet A=+ 1, then A™! exists but all its entries are not 
necessarily integers 

(b) Ifdet A #+1, then A“! exists and all its entries are non 
integers 

(c) If det A =+ 1, then 47! exists but all its entries are 
integers 

(d) Ifdet A =+ 1, then 4“! need not exists 


[2009] 
Statement-2 


74. 


75. 


76. 


“TOPIC 


77. 


78. 


79. 


If A? —A+/=0, then the inverse of A is [2005] 
(a) A+I (b) A (c) A-I (d) I-A 
(l= 1} (4 2 2) 
dk 1 oo 0 a eaate 
1 1 1 1 —2 3 
inverse of matrix A, then ais [2004] 
(a) 5 (b) -1 (c) 2 (d) 2 
(0 oO -1) 
Let A=} 0 -1 0}. Theonly correct 
-1 0 0 
statement about the matrix A is [2004] 
(@—) war 
(b) A=(-1)/, where /is a unit matrix 
(c) A”! does not exist 
(d) Aisa zero matrix 
Solution of System of Linear ~~ 
Equations hee) j 


The values of A and u for which the system of linear 


equations [Sep. 06, 2020 (D] 
xtyptz=2 

x+2y+3z=5 

x+3y+dAz=p 

has infinitely many solutions are, respectively : 

(a) 6and8 (b) S5and7 

(c) 5and8 (d) 4and9 

The sum of distinct values of 4 for whcih the system of 
equations 

(A-1)x+(3A4+Dy+2Az =0 


(A-l)x+(4a—2)y+(A+3)z =0 
2x+(3A+ 1)y+3(A—1)z=0, 
_ [NA Sep. 06, 2020 (ID] 


has non-zero solutions, is 
Let ) eR . The system of linear equations 

2x, —4x9 +223 =1 [Sep. 05, 2020 (D] 
X — Oxy +23 =2 

Ax, —10x7 +423 =3 

(a) exactly one negative value of 2 

(b) exactly one positive value of 2 

(c) every value of » 


(d) exactly two value of 


81. 


82. 


83. 


84. 
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If the system of linear equations 


x+y+3z=0 


k?z =0 


x+3y 


3x+y+3z=0 


has a non-zero solution (x, y, z) for some k eR, then 


x+ (2) is equal to: [Sep. 05, 2020 (ID] 


Z 


@-3 (9 (c) 3 id) =9 


Ifthe system of equations x-2y+3z=9, 2x+y+z=b 


x—Ty+az=24, has infinitely many solutions, then 
[NA Sep. 04, 2020 (D] 


Suppose the vectors x,, x, and x, are the solutions of the 
system of linear equations, Ax = b when the vector b on 


the right side is equal to b,, b, and b, respectively. If 


a — bis equal to 


[1 0 0 1 0 
Xx =] 1), x. =] 2], x, =| 0], b =| 0}, b =] 2 and 
[1 1 1 0 0 
[0 
b; =| 0], then the determinant of A is equal to: 
| 2 
[Sep. 04, 2020 (ID] 
(a) 4 (b) 2 
L “2 
() 5 @ 5 
If the system of equations 
x+y+z=2 
2x+4y-z=6 
3x+2y+dAz=pu 
has infinitely many solutions, then: [Sep. 04, 2020 (ID] 
(a) A+2un=14 (b) 2A-p=5 
(c) A-2n=-5 (d) 2A+n=14 


Let S' be the set of all integer solutions, (x, y, z), of the 
system of equations 


x-2y+5z=0 

—2x+4y+z=0 

—7x+14y+9z =0 

such that 15 <x* deat +27 <150. Then, the number of 


elements in the set S is equal to : 
[NA Sep. 03, 2020 (ID] 


85. 


86. 


87. 


88. 


89. 


Let S'be the set of all } eR for which the system of linear 
equations [Sep. 02, 2020 (D] 
2x-—y+2z=2 


x-2y+Az=-4 


xthyt+z=4 

has no solution. Then the set S 

(a) contains more than two elements. 
(b) is an empty set. 

(c) isasingleton. 

(d) contains exactly two elements. 


LetA={X=(x, y, 2)": PX=Oand x*+y’ +z’ =H}, 


1 2 1 
where P=|-2 3 -4],thentheset A: 

1 9 -1l 

[Sep. 02, 2020 ID] 

(a) is a singleton 
(b) is an empty set 
(c) contains more than two elements 
(d) contains exactly two elements 


The following system of linear equations 
7x + 6y—2z=0 
3x+ 4y+2z=0 
x—2y-—6z=0, has 


[Jan. 9, 2020 (ID] 
(a) infinitely many solutions, (x, y, z) satisfying y= 2z. 
(b) no solution. 

(c) infinitely many solutions, (x, y, z) satisfying x = 2z. 
(d) only the trivial solution. 


For which of the following ordered pairs (1, 5), the system 
of linear equations 

x+2y+3z=1 

3x+4y+5z=uU 

4x+4y+4z=6 

is inconsistent? 

(a) (4,3) (b) (4,6) 
(c) (1,0) (d) G,4) 


The system of linear equations 
Ax + 2y 
2Ax+ 3y+5z=8 

4x+ hy + 6z= 10 has: 


[Jan. 8, 2020 (D] 


2z=5 


[Jan. 8, 2020 (I1)] 
(a) no solution when A= 8 

(b) aunique solution when A =-8 

(c) no solution when A= 2 


(d) infinitely many solutions when A= 2 
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If the system of linear equations 


2x + 2ay + az=0 


2x + 3by+ bz=0 


2x+4cy+cz=0, 
where a, b,c € R are non-zero and distinct; has a non-zero 


solution, then: [Jan. 7, 2020 (D] 


111 ; 
(a) whe are inA.P. 
(b) a,b, carein GP. 
(c) at+b+c=0 
(d) a,b, careinA.P. 


If the system of linear equations, 


xt+y+z=6 


x+2y+3z=10 
3x+2y+Az=uU 
has more than two solutions, then pt — A? is equal to 


[NA Jan. 7, 2020 ID] 


If the system of linear equations 
xt+ty+z=5 
x+2y+2z=6 


x+3y+Az= un, (A, p € R), has infinitely many solutions, 
then the value of A+ wis: [April 10, 2019 (D] 
(a) 12 (b) 9 (c) 7 (d) 10 

Let 4 be a real number for which the system of linear 
equations: 

xt+y+z=6 

4x +hy-Az=A-2 

3x + 2y—4z=-5 

has infinitely many solutions. Then A is a root of the 
quadratic equation : [April 10, 2019 ID] 
(a) ?+3A—-4=0 (b) 1?-3A-4=0 

(c) ?+A-6=0 (d) 1?-A-6=0 

Ifthe system of equations 2x + 3y—z=0, x + ky—2z=0O and 


2x —y + z=0 has a non-trivial solution (x, y, z), then 


ee: 
—+—+—+k is equal to: [April 09, 2019 (I)] 
y Zz x 
2 ay 2 S.-i 
@ 5 ) 5 () -4 (d) 


95. 


96. 


97. 


98. 


99. 


100. 


The greatest value ofc € R for which the system of linear 
equations 


x—cy—cz=0; cx—y+cz=0; cx+ cy—z=0 


has a non-trivial solution, is : [April 08, 2019 (D] 
1 

(a) -I (b) 5 (c) 2 (d) 0 

If the system of linear equations 

x-2yt+kz=1 

2x+yt+z=2 

3x-—y—kz=3 

has a solution (x, y, z), z# 0, then (x, y) lies on the straight 

line whose equation is : [April 08, 2019 (ID] 


(a) 3x—4y—1=0 (b) 4x-3y-4=0 

(c) 4x-—3y-1=0 (d) 3x-4y-4=0 

An ordered pair (a, B ) for which the system of linear 
equations 

(1 +a)x+ Byt+z=2 

ax+(1+ B )y+z=3 

ax+ By+2z=2 

has a unique solution, is : 

(a) (2,4) (b) 3,1) 
(c) (4,2) (d) ,—3) 
The set of all values of 4 for which the system of linear 


[Jan. 12, 2019 (D] 


equations 

x—2y—2z=Ax 

x+2y+z=)y 

—x-y=A2 

has a non-trivial solution : 

(a) isa singleton 

(b) contains exactly two elements 
(c) is an empty set 

(d) contains more than two elements 
Ifthe system of linear equations 
2x+ 2y+3z=a 

3x-—y+5z=b 

x—3y+2z=c 

where, a, b, c are non-zero real numbers, has more than one 
solution, then : [Jan. 11, 2019 (D] 
(a) b-c+a=0 (b) b—c-—a=0 

(c) atb+c=0 (d) b+c-a=0 

The number of values of 8 € (0, 7) for which the system of 


[Jan. 12, 2019 (ID] 


linear equations 

x+3y+7z=0 

—x+4y+7z=0 

(sin 30)x + (cos 20)y + 2z=0 
has anon-trivial solution, is: 
(a) three (b) two 
(c) four (d) one 


[Jan. 10, 2019 (ID] 
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103. 


104. 


105. 


106. 
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If the system of equations [Jan 10, 2019 (D] 


xtytz=5 


x+2y 


x+3y 
has infinitely many solutions, then B — a equals: 
(a) 21 (b) 8 (c) 18 (d) 5 
If the system of linear equations 
x-—4y+7z=g 

3y—5z=h 
—2x+5y-9z=k 
is consistent, then : 
(a) g+2h+k=0 
(b) g+h+2k=0 
(c) 2g+h+k=0 
(d) g+h+k=0 
If the system of linear equations 
x+ky+3z=0 
3x + ky—2z=0 
2x + 4y—3z=0 


[Jan. 09, 2019 (ID] 


XZ 
has a non-zero solution (x, y, z), then y is equal to : 


[2018] 
(a) 10 (b) —30 (c) 30 (d) —10 
The number of values of k for which the system of linear 
equations, (K+ 2)x+ l0y=k, kx +(k+3)y=k-I1hasno 


solution, is [Online April 16, 2018] 
(a) Infinitely many (b) 3 
(c) 1 (d) 2 


Let S'be the set ofall real values of k for which the system 
of linear equations 

xty+z=2 

2x+y-z=3 

3x+2y+kz=4 

has a unique solution. Then Sis [Online April 15, 2018] 
(a) an empty set (b) equal to R— {0} 

(c) equal to {0} (d) equal toR 

If the system of linear equations 


xtay+z=3 

x+2y+2z=6 

x+5y+3z=b 

has no solution, then [Online April 15, 2018] 
(a) a=1,b¥9 (b) a#¥-1,b=9 

(c) a=—-1,b=9 (d) a=-1,b#9 


If S is the set of distinct values of ‘b’ for which the 
following system of linear equations [2017] 
xt y+ z=1 

x tay+ z=1 

ax +by+ z=0 

has no solution, then S is : 


108. 


109. 


110. 


111. 


112. 


113. 


(a) a singleton 

(b) an empty set 

(c) an infinite set 

(d) a finite set containing two or more elements 

The number of real values of 4 for which the system of 
linear equations 

2x+4y-Az=0 

4x+dAy+2z=0 

Ax + 2y+2z=0 

has infinitely many solutions, is: [Online April 8, 2017] 
(a) 0 (b) 1 (c) 2 (d) 3 

The system of linear equations 

x+ Xy-z=0 


Ax-y-z=0 


x+y—Az=0 

has a non-trivial solution for: 
(a) exactly two values of 1. 

(b) exactly three values of 1. 
(c) infinitely many values of 2. 
(d) exactly one value of 1. 
The set of all values of A for which the system of linear 
[2015] 


[2016] 


equations : 
2x, — 2x) +X4=Ax, 


2x, —3x, +2x,=Ax, 

-X, +2x, =Ax, 

has a non-trivial solution, 

(a) contains two elements. 

(b) contains more than two elements 

(c) is an empty set. 

(d) is a singleton 

Ifa, b, c are non-zero real numbers and if the system of 

equations [Online April 9, 2014] 

(a—I)x=y+z, 

(b—1)y=z+x, 

(c—1)z=x-+ty, 

has a non-trivial solution, then ab + be + ca equals: 

(a) a+tbtc (b) abc 

(c) 1 (d) —1 

The number of values of k, for which the system of equations: 
(k+1)x+ 8y=4k 
kx + (k+ 3)y=3k-1 


has no solution, is [2013] 
(a) infinite (b) 1 
(c) 2 (d) 3 


Consider the system of equations : 
x+ay=0, y+ az=Oand z+ ax=0. Then the set ofall real 
values of ‘a’ for which the system has a unique solution 


is: [Online April 25, 2013] 
(a) R-{h} (b) R-{-}} 
() tL-h (d) {10,1} 
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Statement-1: The system of linear equations 
x + (sin a) y+ (cos a)z=0 


x+(cos a) y+ (sin a) z=0 
x —(sin a) y—(cos a) z=0 


has a non-trivial solution for only one value of o lying in 
the interval (0 2 


Statement-2: The equation in a 


cosa sina cosa 
sina cosa sina |=0 
cosa —sina —cosa 


has only one solution lying in the interval (0 *) ; 


[Online April 23, 2013] 


(a) Statement-1 is true, Statement-2 is true, Statement-2 is 
not correct explantion for Statement-1. 


(b) Statement-1 is true, Statement-2 is true, Statement-2 is 
acorrect explantion for Statement-1. 


(c) Statement-1 is true, Statement-2 is false. 
(d) Statememt-1 is false, Statement-2 is true. 
Ifthe system of linear equations : 


X, + 2X5 


X,+3x+5x3=9 
2x, + 5x, +ax,=b 
is consistent and has infinite number of solutions, then : 
[Online April 22, 2013] 
(a) a=8, bcan be any real number 
(b) b=15,acan be anyreal number 
(c) ae R—{8} and be R- {15} 
(d) a=8,b=15 


Statement 1: If the system of equations x + ky + 3z = 0, 
3x + ky—2z=0, 2x+ 3y—4z=0 has a non-trivial solution, 


then the value of k is >. 


Statement 2: A system of three homogeneous equations 
in three variables has a non trivial solution if the determinant 
of the coefficient matrix is zero. [Online May 26, 2012] 


(a) Statement 1 is false, Statement 2 is true. 
(b) Statement | is true, Statement 2 is true, Statement 2 is 
a correct explanation for Statement 1. 

(c) Statement | is true, Statement 2 is true, , Statement 2 is 
nota correct explanation for Statement 1. 


(d) 


Statement 1 is true, Statement 2 is false. 


117. 


118. 


119. 


120. 


121. 


122. 


123. 


If the system of equations [Online May 7, 2012] 
xt+y+z=6 

x+2y+3z=10 

x+2y+Az=0 

has a unique solution, then A is not equal to 

(a) 1 (b) 0 (c) 2 (d) 3 


Ifthe trivial solution is the only solution of the system of 


equations [2011RS] 
x-ky+z=0 

kx+3y—kz =0 

3x+y-z=0 

then the set of all values of k is : 

(a) R-{2,-3} (b) R-{2} 

(c) R-{-3} (d) {2,-3} 


The number of values of & for which the linear equations 


4x+ky+2z=0,kx+4y+z=0and 2x + 2y+z=0 possess 
a non-zero solution is [2011] 
(a) 2 (b) 1 (c) zero (d) 3 

Consider the system of linear equations; [2010] 


X,+2x, +x, =3 

2x, + 3x, +x,=3 

3x, + 5x, + 2x, =1 

The system has 

(a) exactly 3 solutions 

(b) a unique solution 

(c) no solution 

(d) infinite number of solutions 

Let a, b, c be anyreal numbers. Suppose that there are real 
numbers x, y, z not all zero such that x= cy + bz, y=az+cx, 
and z= bx + ay. Then a? + b* + c* + 2abc is equal to 


(a) 2 (b) -1 [2008] 
(c) 0 (d) 1 
The system of equations 
axty+z=a-1 
xtaytz=a-l 
xty+az=a-l 
has infinite solutions, if q is [2005] 
(a) —2 (b) either—2 or | 
(c) not—2 (d) 1 
Ifthe system of linear equations [2003] 


x+2ay+az=0; x+3by+bz=0; 

x+4cy+cz =0 has a non - zero solution, then a, b, c. 
(a) satisfy a+2b+3c=0 

(b) areinA.P 

(c) areinG.P 


(d) arein H.P. 
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Hints & Solutions 


1 @ A= cos@sin® RoR, TR 2k, 
: *“ | =sin® cos 1 0 0 
=> f(xy=|x+b x4+3 x42 
cosn8— sinnO 
A’ = ,neN xte x+4 x 
-sinn® cosnO 


=> fx)=1 > f60)=1 
x sin® cosO 
1 


~B=A+A' 


: : Len 22 
_ cone sin® im on sin 40 4. @ A= sin x 
—sinO cos0 —sin40 cos 40 cos0 1 x 
= (x—x’?— 1)-—sin 6 x sin 0 —cos 8) 
T 4n um  . 4n : 
aa + cos : ye sin ; + cos 0 (— sin 8+ x cos 8) 
“B= —x3—x+ x sin’O + sin 8 cos 8 —cos 0 sin 8 + x cos? 
: . 4n T 4n 
sin ——sin F aoe cos : ee 
Similarly, A.=—x* — Then, A,+ A, =— 2x? 
0 1 
Then, det(B) =2sin =), x 6 -l 
Saree A 2 3x x-3|=0 
5. (b) Given ica li 
Vi0-2/5 _ 2.35 ee ae 
= x 21.175 : 
2 2 On expanding, 
~ det B e(1, 2) x (— 3x°— 6x— 2x?+ 6x) —6 (—3x + 9-2x-4) 
—(4x—9x) =0 
x-2 2x-3 3x-4 => x (—5x’)-6 (—5x+5)—4x + 9x=0 
2 (©) A=/2x-3 3x-4 4x-5 >x-7x+6=0 
3x-5 Sx-8 10x-17 +. all the roots are real. 
, 2, 
a, a | . sum of real roots = i” 
>Az=|2x-3 x-1 x-1 ees 4 
3x-5 2x-3 Sx—9 Seca Leas + 
+ 
6 (a) l= 
x-2 x-l x-l ! b 2 
=>Az=|x-1 0 0 [Ry > Ry -R] = 2(2b? + 2—b*)— b(2b—b) + 1(b’- b?- 1) 
3x-5 2x-3 5x-9 = 2b°+4-b?-1=b?+3 
| A| 3 
=> A =-(x-1[(x-1)(5x—9) — (x -1I)(2x-3)] aan 
=> A= -(x-1)[(Sx? —14x +9) — (2x? —5x+3)] 
b+— = 
= -3x3 +12x? -15x+6 : bs(62)? 642225 
So, B+C=-3 2 a a 
xta x+2 x41 415 28 
3. @ If f@x)=|xtb x43 x42 
XTC X 


A 
4 x+3 Minimum value of ai 2/3. : 
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x-4 2x 2x 


7. (b) Here} 2x X-4 2x) =(A+Bx)(x-A? 
2x 2x x- 


40 0 
Putx=0>/0 +4 0/=A?>A?=(-4)3 
0 2 10. 
>A=-4 
x-4 2x 2x 
—|2x x-4 2x |=(Bx—4)(x+4)? 
2x 2x x-4 


Now take x common from both the sides 


i 2x 2x 
x 
2x 1 2x |=(B 4Na4 42 
7 7 11. 
2x 2x aes 
x 
1 
Now take x 00, then = 
12 2 
>|/2 1 2}=B>B=5 
2-2 1 
.. ordered pair (A, B) is (4, 5) 
8. (c)_ Since the given determinant is equal to zero. 
=> 0(0-cosx sin x) —cos x(0 —cosx) — sin x 12. 
(sin’x —0) =0 
=> cos*x—sin*x =0 
=> tan?=1 > tanx=1 
n tan 7/3 + tanx 
x tn| Sx i. eerie 
xXES ie 
V34+1 
res! V3 
. V3 +1_ 143 14+34+2y3 
fos l-N3B 143 ex 2 
= <9=,/3 13. 


Now, Arve a 242015 — 420i4 = 420l4 (A? _2A4 -1) 
=> [AoA A | A704 142 24 -]| 


20 5 
=|4|704 15 5] =-25 
2 
xX° +X x+l x-2 
(a) Let 2x*43x-1 3x  3x-3 =ax—12 
42nd Beet Deol 


Put x =—1, we get 


0 0 -3 

—2 3 O}_ aI? 

2 3 -3 

3 (6 +6)=-a-12 36+ 12=a 

=>a=24 

x | 

1 1;/>0 
@ - 

1 1 z 


xyz—-x-—y-z+220 
xyz+2>xt+yt+z>3 (xyz)? 


xyz +2 —3(xyz)!?>0 


ut(xyz) =t? 
t—3t+2>0 
(t+2)(t-1)°>0 
[t=-2] f=-8 
1 cos 8 1 
@® Lari -sin0@ 1 -—cos0 
-l sin® 1 


= (1+sin@cos@)-—cos0(—sin 8 —cos8) + 1( sin? 04 1) 


= 1+sin@cos0+sin0cos@+cos? @—sin?0+1 


2+ 2sin O0cos0+cos20 


2+sin20+cos 20 ...(1) 
Now, maximum value of (1) 


is 24V12 412 = 242 


and minimum value of (1) is 


Aaa = 2-2. 

(a) det [(I + B)°° — 50B] 

= det (PCy PC, Ba MC, BCD? ag 
+ te. B°? B50 50B] 

{All terms having B", 2<n<50 


will be zero because given that B = 0} 
det [I + 50B — 50B] = det [I] = 1 
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14. @) Thematrices in the form a 

17. (b) Let A -| ‘| where a, b, c,d #0 
c 


B “| a, € (0,1,2}.4 =a,,are 
4, ay |? 9 ies ‘5 re ‘A? 
Av = =I 
0 o//2]f 1 o//2]f 2. ose ose 
0/1/22 O P{O/1/2 1 PlO/1/2 2 =e athe ab+bd I 
At any place, 0/1/2 means 0, | or 2 will be the element at ac+cd be+d? 01 
that place. 


> a’ +be =1,be+d" =1 


Hence there are total 27 =3 x 3 +3 x 3+3 x3) matrices of the 
ab+bd =ac+cd =0 


above form. Out of which the matrices which are singular 


are c#0andb4#0 > a+d=0 
0 0/1/2)[ 0 Oo] f1 11f2 2 | A|k ad —be =-a” ~be =-1 
0 o lis2 ola apl2 2 Also if A #I, then tr(A) =a+ d=0. 


; ; .. Statement-1 true and statement-2 false. 
Hence there are total 7(=3 + 2 + 1 + 1) singular matrices. 


Therefore number ofall non-singular matrices in the given 4g @) Let A= |: b 


form = 27—7=20 
f Al i ! Given that 4*=I 
15. = 
® |e alle a} lot hes mele i 
2) |0 1 
eee ela " ee aera 
2! lo 1 => a’+bc= 1and ab+bd=0 
Ae are ac +cd=0 and be +d=1 
b(a+ d)=0,b=0o0ra=-d ..() From these four equations, 
c(at+ d)=0,c=0ora=—d (2) a+be=be+€P aaah 
a+be=l,bc+ P= ...) and b(a+ d)=0=clat+ d)>a=—d 


|A| = ad— be =-a?—be =-1 
Alsoif A #/ then tr(A4)=a+d=0 
.. Statement 2 is false. 


‘a’ and ‘d’ are diagonal elements a + d = 0 
statement-1 is correct. 


Now, det(A) = ad — be 
5 5a a 


2 2 
Bion a= eee a Pet 19. (a) Giventhatd4=|0 a Sa] and|A?|=25 
So, a* -d* =0 0 0 5 
Adding a* +d? +2be =2 5 5a al[5 5a a 
, “~A=|0 a S5all0 a 5a 
=> (a+d)° —2ad +2bc =2 0 0 5 \lo o 5 


or 0—2(ad —bc) =2 
25 25a+507 5a+2507+5a 
So, ad —bc =1=> det(A) =-1 


-| 0 a? 5a? +250 
So, statement — 2 is also true. 0 0 25 
But statement — 2 is not the correct explanation of 
statement-1. . 2. |A?|=25 (2507) 
16. @) Weknow that determinant ofskew symmetric matrix 1 
of odd order is zero. “, 25=25 (2507) => |al|=- 
So, statement-1 is true. 5 
l @" @2" 


We know that det (47) = det (A). 
det (- A) =—(— 1)" det (A). 
where A isan xn order matrix. 
So, statement-2 is false. 
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Expand through R, 


_ I[o*" i @" (o*" 0") ; @2" (o" -0*"| 


=Q@ 


3n 1 0+@2” @o" 


=1-141-1=0[0"=1| 


21. (b) Applying C, > C,-C, 


-sin?0 -1 1 


f(8)=|-cos?0 -1 1 


12 —2 2 
= 4(cos” 0 —sin? 0) 


= 4cos 20, 0 (. *) 
4° 2 


Max. f(0)=M =0 
Min. f(0)=m=—-4 


So, (m, M) = (+, 0) 


22. (b) Use properties of determinant 
x aty xt+al |x a x+a x 1 x+a 
y bty ytbh=\y b ytbit+yly 1 y+b 
Z eby z2tel |Z ¢ 2+e z 1 z+e 
x 1 x+a 
=O+yly-x 0 O eee 
z-x 0 -l ee ae 
=—y(x—y) =—y(b -a) = y(a—b) 
0 21 
23. (b) D=51 -l Wy=5 
je. ye od 
=> -2(1-x')+(y't+x')=+10 
=> —24+2x'+y'+x'=+10 
=> 3x’'+y'=12 or 3x'+y'=-8 
“ A=3,-2 
24. @) Itis given that |B|=81 
by, be Ba ay, 3a 3° a3 
|B] =|b21 P22 bas] =]3!a1 37a 3° a3 
bs, 53933) (3745, 33a3y  34a33 
=> §81=33-3?-3'|A| 
=> 34=36|4| => l= 


25. 


26. 


(@@) C,>C,+C, 


2 ~~ sin’ @ 4cos 60 
2 1+sin?@  4cos60 |=0 
1 sin°@ 1+4cos60 


RS ak She, 
0 -!l 0 

1 -l =0 
sin?® (1+4cos 60) 


— — 


On expanding, we get 2+4 cos 60=0 


£0360 = “2 0¢(0.2}-s 66 (0, 27) 


2n  4n mt 20 
60 =—or => 0=—or 
Therefore, 3 3 99 


(c) Leta =@ and =o are roots ofx?+x+1=0 


y+l o o 


& Let A=| @ 


o 1 


yto 1 |=A 


yro 


Applying C; > C,+C,+C; 


ly +1 o+o o wo 

2 2 
A=|y+l+@+o0 y+o 1 
l+o+o*+y 1 yt+o 


ly @ wo 


A=ly y+o* 1 | (+ 140+@7 =0) 


ly 1 yt+o 
1 oO wo 
A=y|l yto” 1 
1 1 yt+@ 


Applying Ry >R> R &R; > R3 R 


yt+o?-o l-o@ 
y+oa-o" 


l-@ 


= A=y|y-(@-0° (y+ (@-07)-(1-@)(1- 07) 


=>A=y y (@ @’)? 1+@’ +@ o | 


mmm Mathematics 


27. 


28. 


29. 
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2 4 


=A=y[y wo - 0! +2@° -1+07 


=> A=y(y)=y 


i 4 
ie) Contdeg =P 2 
4B e 

CSC SHC 
1 0 0 
jeez 2-2 “2 


la (20642) (c—2Ne +2) 


= (b-2)(e-2)(c—-b) 
-. 2,b,careinA.P. 
“. (b—2)=(c—b)=dandc—2=2d 
=>|Al|=d.2d.d=2d 


--|Ale[2,16]1<d? <8 >1<d<2 
4<2d+2<6 >4<cK<6 
1 sin@ 1 
@ |A\= —sin® : sin® 
-l -sinOd 1 
0 0 2 
_|-sin® 1 sin ® R,R,+R, 
-l -sin@ 1 


= 2 sin’@+ 1) 
3n 5m 


Since, 0 € (=. =) => sine (0 7] 


det(A) € [2, 3) 


3 
[2,3)c (3. 3 


a—b-c 2a 2a 
@) A= 2b b-c-a 2b 
2c 2c c-a-b 


R, PR, +R,+R, 


atb+e atb+ce atbte 
2b b-c-a 2b 
2c 2c 


A= 
c-a-b 

1 1 1 
2b b-c-a 2b 
2c 2c 


=(a+b+c) 
c-a-—b 


30. 


31. 


C406 636-0 


0 0 1 
A= he) 0 —b-c-a 2b 
ctatb ctatbh c-a-b 


(a+ b+c)(atbt+cy 


Hence, x =—2(a+b+c) 
—2 4+d sin@—2 


(a) det(4) =| | sin0+2 d 
5 2sinO-d -sin0+2+2d 


Applying R3 > R3-—2R, +R, we get 


—2 4+d _~ sinO-2 
det (A) = 1 sin6+2 d 
1 0 0 


d(4 + d) —(sin?0 — 4) 
=> det (A)=d’+4d+ 4-sin’0 = (d+ 2)? —sin’0 
Minimum value of det (A) is attained when sin’0 = | 
(d+ 2P-1=8 > (d+ 2P=9 >d+2=43 
=> d=-Sorl 
(b) Let common ratio of GP. be R 
=> a,=4R,a,=a,R’,...a"=a,R 


C,7C,-C, €, 2 C,-C, 


1 1 
nar none Inajaj 
1 1 
Ritk Inn In a6; =u 
A= 
1 1 Ek 
Ro Inone In Ag a9 


Vr,KEN 


Hence, number of elements in S'is infinitely many. 
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(a) det(4) =|4| 


e’ e ‘cost e'sint 


e 2e‘sint —2e cost 
1 cost sint 
e'-e'-e'|l -cost-sint —sint+cost 


1 2sint —2cost 


0 2cost+sint 2sint—cost 
e'|0 -cost—3sint —sint+3cost 
1 


2sint —2cost 


—5sint Scost 


2sint —2cost 


e -e‘'cost—e'sint —e'sint+e‘ cost 


ROR, -R, 
Ri OR, +R; 


0 
e’|0 -—cost—3sint —sint+3cost/R,; > R,+2R, 
1 


=e[(—5 sin A)(-sin t+ 3 cos 4)— 5 cos t (cos t— 3 sin #) 


=5e'#0,V¥teR 

.. Ais invertible. 

(a) LetA(k, -3k), B(5, k) and C(-k+ 2), 
we have 


i k -3k 1 
5 k  1/=28 
-k 2 1 


=> 5k?+ 13k—46=0 
or 5k?+ 13k +66=0 
Now, 5k*+ 13k—46=0 
—~13+/1089 ae “23 9 


>ke= > 
10 5 


since k is an integer, .. k=2 
Also 5k?+ 13k+ 66=0 


_ -134V-1151 

10 
So no real solution exist 
A(2, -6), B(5, 2) and C(2, 2) 
For orthocentre H (a, B) 
BH LAC 


B-2)( 8 )_ 

eal 
=> a-2p=1 
Also CH | AB 


k 


(1) 


34. 


35. 


36. 


oe 
a+2)\3 

=> 3a+8p=1 

Solving (1) and (2), we get 


1 
a=2,B=5 


: 1 
orthocentre is | 2; > 


(b) Given 2+ 1 =z; 
V3i-1 
2 
=> @ is complex cube root of unity 
+RtR, 


andz= 3i > @= 


Applying R, >R, 
3 0 0 


1 -07-1 


1 wo (0) 
=3 -l -—@-@)=-3 (1 +2@)=—3z 
=> k=-z 


cosx sinx sinx 
(c) |sinx cosx sinx| =0 


sinx sinx cosx 


R, > R,-R, 
R,>R,-R, 
cosx—sinx sinx—cosx 0 
0 cosx—sinx sinx—cosx 
sin x sin x cos x 
C, > C,+C, 
cosx—sinx sinx—cosx 0 
0 0 sin x —cosx 
sin x sin x cos x 


Expanding using second row 
2 sin x (sin x —cos x)*=0 
sin x = 0 or sin x = cos x 


“pies 
x or x 4 


(a) Consider 
3 1+ fd) 
1+f(@)  1+f(2) 
1+ f(2) 1+ f(3) 


1+ f(2) 
1+ f() 
1+ f(4) 


1+14+1 l+a 


=| l+a+B 


1+a7 B? 


l+a7 +p? l+a° +p? 


1+03+B8> 1+04+ 4 


...(2) 


37. 
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amma Mathematics | 


1 1 1 1 1 1 


=|1 a 8B |x}1 a B [- |AJ=|A41] 
1 of Bp 1 of Bp 
1 1 ? 
=|1 a 8B | =[d-a(-£)(a-p)P 
1 oo pg 
So, K=1 
n-l 
@ 2 =14+24+3+..4@-1) oe 
r=] 
n-l 
2 Or) =1 549454, 400- 1-9] 
r=l > ie 7 1? 


n-1| 


> @Gr-2) =1+4+7+..+ Gn-3-2) 


r=l 


_ (n—1)(3n —4) 
7 3 
=r x(2r-1) X(3r —2) 
n-1 
. PS A, = a n-1 a 
r=1 2 
n(n—1) i 1? (n—1)(3n -4) 
2 2 
n-l 


>) A, consists of (n — 1) determinants in L.H.S. and 
r=1 

in R.H.S every constituent of first row consists of 
(n — 1) elements and hence it can be splitted into sum 
of (n — 1) determinants. 


n(n—1) C 12 (n—1)(3n —4) 
n-1 2 
. > A, = = n-1 a 
r=l 2 
n(n—1) ti 12 (n—1)(3n —4) 
2 2 
=0 


(.. R, and R, are identical) 
n-1 
Hence, value of >. A, is independent of both ‘a’ and 'n'. 


r=1 


a b 2 
(a+r)? 


(a-A)? 


(b+ay> (c+ay? 


(c) Let A= 
(b-a)y? (e-Aay’ 


Apply R, > R, -R, 


39. 


a b road 


A= \(atd)? -(a-Ay> (b+ —(b-AY> (ec #4)? —(C-2) 
(a-ay (b-2) (c-Aa)? 


=| 4axr Abr Ach 
(a-Ay? (b-2)*_ (c-2)? 


(2 (xt yl -(@@-y)? = 429) 
Taking out 4 common from R, 
a be ren 
=4 an br cr 
ae Oak. B44" 20). oo Ed HO 
Apply R, > [R, — (R, — 2R,)] 
a b? 
=4  \ar br cr 
he oP 3 


Taking out 4 common from R, and 2 from R,. 


a hk eC a bp oe 
SHO a b el=Rila & « 
1 1 1 1 1 1 
=>k= 42 
a be atb+c atb+e a+bt+e 
b) |b c¢ a= b c a 
c a b Cc a b 
1 1 1 
=(a+b+c)|b c a 
Cc b 
0 0 
=(at+tb+c)|b-c c-a a 
c-a a-b b 


(a+b+c)[ab+be + ca—a’—b’-c?| 
—(a+b+c)[(a—by’ + (b-c) + (c-ay’] 
Since a, 5, c are sides of a scalene triangle, therefore at 
least two of the a, b, c will be unequal. 
(a— by +(b-c) +(c-ay >0 
Alsoat+b+c>0 
—(a+b+c)[(a—b)y + (b-cy +(c-ay] <0 
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b? +c7 ab ac 
(c) LetA=| ab ce +a? be 
ac be a’ +b* 


Multiply C, by a, C, by b and C, by c and hence divide by 
abc. 


a(b* +07] ab* ac? 
= cs *b b(c? +a") be? 
abc 
ac bc c(a? +b?) 


Take out a, b, c common from R,, R, and R, respectively. 


Bt+c? bP ce 42. 
abc 
A= a +a’ c 
— 2 2 2 2 
da b a’ +b 


0 b? ce 
A= |-2c* c? +a? e 
2b? Ba? +B? 
0 b? c 
=-2\c? ¢? +a? ce 
a a 
Apply C,— C, and C,— C, 43. 
0B ec 
=-2c? a? 0] =-2 [-b? (c?a’) + c? (—a’b’)] 
a 0 og’ 


Qa°b*c? + 2a*b*c? = 4a7h?c? 


But A = ka?b’c? -. k=4 


2a a+b at+ec 


(c) LetA=|b+a -2b bte 
cta b+e —2e 


Applying C, + C, and C, + C, 


ate 2a+b+c ate 
ro 2b+at+ce —-b+c  bt+e 
a-c b-c 2c 


Now, applying R, + R, and R, +R, 


0 2(a+b) a-c 
A=|2(a+b) 0 b-c 
b-c —2¢c 


a-c 
On expanding, we get 


= —2(atb) (2c (at b)]-(a—c) (b-o)} 
+ (a—c) [2(a+ b) (b—c)] 


A= 8c (a+b) (a+b) +4 (a+b) (a-c) (b-c) 
4 (a+b) [2ac + 2be + ab—be—ac + c’] 
4(a+b)[ac+ be+ab+c?| 
4(at+b)[c(at+c)+b(at+c)] 
4(a+b)(b+c)(c+a) 
a(at+b)(b+c)(c+a) 

Hence, a=4 

(b) Vertices of triangle in complex form is 

Z, 1Z,Z+ iz 


In cartesian form vertices are 
(x, V), (-y, x) and (x-y, x+y) 
; x y 1 
.. Area of triangle = 5 -y x 1 
x-y x+y 1 


[x (x-x-y)-y(-y-xt+y)t+1 Cyx-y?-x? +2x9)] 


1 
[-xy txy-y?-2x7]= ze ty’) 


(..: Area can not be negative) 


2 = +y") 


Zz 


ie Z=xt+b, 
(b) Given parabola is x?= 8y 
=>4a=8>a=2 

To find: Area of AABC 
A=(2a, a) =(-4, 2) 
B=(2a,a)=(4, 2) 

C=(0,0) 


(- 2a, a) (2a, a) 


42 1 
”. Area= uu 4 2 l= $£-4Q)-24)+10) 
0 01 


-16 
=a —8 ~ 8 sq. unit (‘” area cannot be negative) 


45. 
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a atl a-l a+l1 b+1 c-l 
b b+1 b-1l}+} a-l b-1 c+1|=0 
¢ @=1 @41 Ci 4 eis (-1)"c 
n+2 
a eel @eél a+l a-l (-1) a 
=> |-b b+1 b-1)+ \b+1 b-1 (-1)"b]=0 
ce c-l ctl A eal: ie 
(Taking transpose of second determinant) 
On—s er 
n+2 
a atl a-l (lI) @ a-1 a+ 
2 
—, |b 5+1 b-1)- \(-1)"" 8) 5-1 b+1/=0 
BE el eee eat el 
Cr & C3 
a atl a-l a atl a-l 
=> |-b b+1 b-1)+(-1)"? |» 541 b-1]/=0 
c c-l ctl c c-l ctl 
a atl a-l 
= [1+Cn™?]|-6 b+1 b-1]=0 
ec c-l ctl 
C,-C,, C,-C, 
a 1 -l 
[1+-D"?] ]-b 2b+1 26-1) =0 R,+R, 
c -1 1 
at+c 0 0 
= [een | sh Thi | =0 
c -1 1 


=> [1+ 1)"*7(at+c) (26+ 14+2b-1)=0 
=> 4b(a+c)[1+(C1)"*7]=0 
=> 1+(-1)"*?=Oasb(at+c) #0 
= n should be an odd integer. 
1 1 1 
d) Giventhat,D=|1 I+x 1 
1 1 l+y 


Applying R, > R,—-R,andR, > R,-R, 


Hence, D is divisible by both x and y 


46. (b) Letrbethe common ratio ofan GP. then 


logan, 
log ays 
logan ,g 


loga, 
logan ,3 
108 dn. 


108 dy «1 
log an 44 
log an+7 


1 1 


logar”” logqr” logayr”* 


=llogqr”? logar”? logar*4 


+7 


logar”*> logar’*® logar” 


loga;+(n-l)logr loga,+nlogr log a, + (n+1)logr 


logay+(n+2)logr loga,;+(n+3)logr loga,+(n+4)logr 


log a, +(n+5)logr 
Applying C, > C, + C,, we get 


loga; +(n+6)logr logay +(n+7)logr 


loga;+(n—I)logr loga; +nlogr 2flog a, +nlogr] 


loga, +(n+2)logr loga,+(n+3)logr 2[log a, +(n+3)logr] 


loga;+(n+5)logr loga; +(n+6)logr 2[log a +(n+6)logr] 


=0 
47. @ Applying, C, > C,+C, +C;, we get 
1+ (a7 +b% +07 +2)x (14b7)x (1t+c7)x 
f@x)=|14 (a* tb? +c? 2)x 1 bx ad c7)x 
14 (a? +b? +07 2)x (1 b?)x l+e7x 


[ +b? +c? =-2] 
1 (1+57)x (l+c7)x 
=|1 14+5?x (l+c7)x 
1 (1+b7)x  1l+c7x 


Applying, Ry > Ry -R, R; > R3—R, 


1 (1+b7)x (l+c7)x 


~f@=|0  1-x 0 
0 0 1l-x 
f= (x-? 


Hence degree = 2. 
48. (d)_ Letrbethe common ratio ofan GP., then 


log An+2 
log ay,s 
log ay.g 


loga, 
log a3 
log ay, 


log dy41 
log an+4 
log Qn+7 


1 


log ar" logar” logar”* 


= log ayr"*? log ar”? loga,r"™*4 


logqr”*> logar"*® logar™*? 


loga;+(n—-l)logr loga;+nlogr log a, +(n+1)logr 


=lloga,;+(n+2)logr loga,+(n+3)logr loga, +(n+4)logr 


loga;+(n+5)logr loga,+(n+6)logr logay +(n+7)logr 
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Applying C, > C, + C,, we get 5 2a 1 
Now, |B|=|° 1) ~ 292-2025 
loga;+(n—I)logr loga; +nlogr 2[log a, +nlogr| a 3 =| 


loga;+(n+2)logr loga;+(n+3)logr 2[loga, +(n+3)logr] 


loga,+(n+5S)logr loga; +(n+6)logr 2[log a +(n+6)logr] Given, det. (A) +1=0 


=0 1 
————— +1=0 
a b ax+b > 20? -20-25 
49. (c) Given that pe 
(c) vi b c bx+c 202 20-24 , 
= = 
ax+b bx+c 0 ee 20-25 
Applying R, > R,— OR, +R,); => a=4,-3= Sum of values =1 
a b ax +b 54. (b) 
=|b ¢ bx +e 1 171 2771 3] 4] fi n-1]_[1 78 
0 0 (ax? +2bx +c) 0 1ffo 1/fo 1flo 1} Jo 1 |] Jo 1 
— (py2 2 N= (ii Ves 
Ne i tedede.as) Ti 78 
[Given that discriminant of ax* + 2bx +c is—ve > ‘ 1 a 
.. 4b’ — 4ac < 0 > b?~ac <0] 


50. @ /=AR’! = logl=log 4+ I) logR -1 
ad -l oe eee 1) 23 ee Mi =78 >n?-n-15=0 
m= AR? log m=log A+(q-1)logR 2 
n= AR"! => logn=log4A +(r—1) logR >n=13 


log! p 1] jlog A+(p—-l)logR p 1 1 nj fl 13 
Now, |logm gq lj=|log A+(q-1) log R q 1 Now the mat "lc 1 
logn r J} |logA+(r-l log R r 1 


Operati 1 13 1 -13 
oe Then, the required inverse of i i! lo 4 
0 pil 
C,—(log R)C, + (log R—log A)C,=]0 g 1/=0 55. (©) Let|d|=a,|B|=6 
Or il 1 
=> =all=—,1B1=b 1B I= 5 
51. j = Pea 
(a) |adjA|=|A|'=9 * |ABA=8 = |A||B)|A1=8...(1) 
[- |adj4|=|4/""] => aba=8>a@b=8 
>| Al =43=25|2|=3 1 
4B"|=8>|A||B'|=8 4.7 =8 (2) 
=>|B|=|adjAP=81 
From (1) & (2) 
1 1 
a BY BO Br! 1 
w=|(B oy |=|Bo | =|] 1B] 81 fae 
2 
1 1 2 1 2 , 
52. (a) |A/=|l 3 4/=(9+4)-1(3-4)+2(-1-3)) Then (BAB = |B Oe 28 se 
1 -l 3 
ie —sin® de 
=13+1-8=6 56. (c) 4=| 46 = 
|adjB| = |adj(adjA)| =|A|"- i |Al* = (36) sin cos 
— =— 23 
sa Mies ; +cos@ —sin@ |’ cos® sin® 
Hence es a= +sin@ +cos@| |-sin® cos0 
> [Cc 33 x6 
1 cos@ sin® 
-—1— = 
53. © v B=At= = /Bl=—F => 4°=|_sin@ cos@ 


6-298 


57. 
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be lee = 
B= 


—sin®@ cos@ 


—sin®@ cos@ 


cos20 sin20 
~|—sin26 cos20 


cos 


30s sin = 


= Bet cos30 


S 40= Bv= 


1 2 
d) Since A. F 4 is a scalar matrix and |3 A| = 108 


cos(508) — sin(500) 
~|—sin(500) cos(500) 


B01 
2 2 
1 43 
2 2 
( z) n 3 
=cos| 474 cos 
6 6 2 


k 0 
suppose the scalar matrix is i «| 
1 2 k 0 
A. = 
ae 
k o]fi 27° 
=>A= 
0 kI}0 3 


[ .. 4B=C=>ABB!=CB!>A=CB!) 


1fk O|f3 -2 
> A= — 
310 KIO 1 
2 
fT == 
k 0 
aa i 
L 0 as 
3 
k -=k 
>A= 
1 
0 k (1) 
3 
*: BA|=108 
3k —2k 
=> 108 = 
0 k 
=> 3k? =108 sk? =36 k =+6 


Fork =6 


| 


58. 


61. 


dal? | corona 
= Pac rom (1) 


0 
7_ |36 32 
>AC= 
0 4 
For k=— 


0 - 
36 32 
>A2= 
fo | 
(a) We have 


(A—31 (A—5)=O 

=> A?-84+15I/=O 

Multiplying both sides by A~!, we get; 
A-!4.A-84-!44+154-!T=4-'0 
=> A-8I+154-1!=0 


A+154-1=8/] 
-1 
A, 154 7 
2 2 
1 15 16 
at+fB +—= 8 
2 2 2 


2 -3 
(c) WehaveA= 4 4 


16-9 48-27 

Sais ee =| ae i 39 
24-36 
Also 12A = ot 2 


48 -27 M 24 -36 

“ 3A‘+ 12A= 36 39 48 12 

72 -63 
~|-84 51 

: 3 51 63 
adj (3A°+12A)= 84 72 
(b) 
(d)_ Given that A(adj A) = A A? 
Pre-multiply by A’ both side, we get 


= A'A (adj A)=A'AA™ 


adj A= AT 
2 »b 5a 3 
=> = 
—3 Sa —b 2 
=>a=—andb=3 
5 
=>5a+b=5 
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62. (a) A*-54=-71 67. (c) Given that P= 0° 
AAA!-5AA1=-71 41 and PO=Q°P 
AI-51=-74! Subtracting (1) and (2), we get 
A-5[=-74! P-P’-O=03-O’P 
sl Gid => P(P-Q)+0'(P-Q)=0 
7 (P?+ 0°) (P-O)=0 


63. 


64. 


65. 
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AP-24?-34 +1=A (SA—TN—2A4?-34 41 
=54?-7A—-24?-34+1=34°-10A4] 
=3 (5A—7N- 104 +1=5A —20/= 5(4—4/) 
(a) |S.adj A|=5—>5°. |AP1=5 

1 


= 125 |AP)=5 > |A|=+ = 


@ BB'= B(4'4)'=B(A)(A')! 


68. 


= BA (41) = (A LA (A(A hy 
=A14.A'(A1) {as AA'=A'A} 
KATA) =1-[=P =I 


1 
(a) Given A |0 

0 
Applying C, <> C, 
32 1) Jl 0 0 
A/3 2 0} =|0 0 
a Oy 
Again Applying C, > C, 
[3 1 2] [1 0 0] 
glee 2a) 14 
11 0 1} [0 0 1 
pre-multiplying both sides by A7! 


a) 
oor 


2. 9) 0 
2 3) =)1 
1 1 0 


Co =_— 


100 
3 0 2}=ATlo 1 0 
001 


(-.: ATA = I and I = Identity matrix) 
3 12 

Hence, A! = aN 2 

10 1 


(b) |P|=1(12-12)-a(4—6) + 3(4-6) =20-6 
Now, adj A=P = |adj A|=| P| 
=> |AP=|P| 


|P|=16 69. 


> 
=> 2a-6=16 
> a=ll 


-- P#0,..P?+Q’=0 
Hence |P’+ Q7|=0 


1 0 
(d) Let Au, =| 0 }and Au =| 1 
0 


0 
1 0 
Then, Au, + Aug =| 0 J+] 1 
0 0 
1 
> A(uy +U2) = 1 
0 
1 0 0 
Giventhat A=|2 1 0 
3.2 1 
=> |A/=1(1)-0(2)+0(4-3)= 
Cy=l C,=0 C)= 
Cp £,-!. £0 
C1 C92 6-1 
1 0 0 
adjA=|-2 0 0O 
1 —2 1 
We know, 
eae ir 
|| 
=> At=adj(A) (- |Al=1) 
Now, from equation (1), we have 
1 
Uy tu =A 1 
0 
1 O O}/1 1 
=|—2 1 Of/1}]=}-1 
1 —2 1/]\0 -1 
0 0a 
() A4=|9 4 ©¢], \4)=-abd40 


def 


(1) 


70. 
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C= + (f— ce), ¢=—C ed) = ed, c,, = + € bd) = bd 
Cy = Cea) = ae, Cy = + (ad) = -ad, c,, = (0) = 0 
c3, = + (-ab) = — ab, cz, = — (0) = 0, 3, = 0 
(bf —ce) ae -ab 
Adj A= cd -ad 0 
—bd 0 0 
bf—ce ae —ab 
1 1 
Als (adj A) = cd -ad 0 
| A| abd “bd 0 0 
00d 
At 0 be 
ac f 
71. 
Now 471 = 47 
bf-—ce ae —-ab 00d 
: cd -add 0|=|0 be 
—abd 
-bd 0 0 ac f 
0 0  -abd? 
bf-—ce ae -ab 
=| cd -ad 0 |=| 0 -ab’d -abde 
-bd 0 0 -a°bd abcd —abdf 
.. bf —ce = ae=cd=0 (1) 
abd? = ab, ab’d = ad, a’bd = bd __ Ai) 
abde = abcd = abdf = 0 ...(iil) 
From (it), 


(abd”). (ab’d). (a’bd) = ab. ad. bd 
=> (abd) — (abd = 0 
=> (abd) [(abdy — 1] = 0 


‘sabd #0; -: abd = +1 ...(iVv) 
From (iii) and (iv), 

e=c=f=0 ..(V) 
From (i) and (v), 

bf = ae=cd=0 ...(vi) 


From (iv), (v) and (vi), it is clear that a, b, d can be any 
non-zero integer such that abd = +1 

But it is only possible, ifa=b=d= +1 

Hence, there are 2 choices for each a, b and d. 
there fore, there are 222 choices for a, b and d. Hence 
number of required matrices = 2x22=(2)° 


a 0 
(a) Let A and B be real matrices such that A = k | 


0 
wd Be Y 72. 
6 0 


0 ay 
Now, AB = 


BS 0 
_| 9 4B 
and BA= Fs 0 
Statement - 1: 
4a-24-| . | 
5(B-«a) 0 


AB -BA|=(a—B)° 540 

.. AB—BA is always an invertible matrix. 
Hence, statement - | is true. 
But AB— BA can be identity matrix ify =— dor 6=—y 
So, statement - 2 is false. 
(b) For reflexive 

A=P' AP istrue, 
For P =I, which is an invertible matrix. 
(4,4) eR 
Ris reflexive. 

For symmetry 
As (A, B) ER for matrix P 


A=P'BP 
=> PAP'=B 
> B=P4pP! 


> B= (P* y" AP) 


(B, A) €R for matrix p-! 
..  Rissymmetric. 
For transitivity 

A=P'BP 
and B=P"'CP 


s A= P"(P'cP)P 
> A=(p+) CP 
=> A=(P?) 'c(P*) 


(A, C) €R for matrix P? 
Ris transitive. 
So Ris equivalence. 
So, statement-1 is true. 
We know that if A and B are two invertible matrices of 
order n, then 
(AB) !=B! AT 
So, statement-2 is true. 
(a) Weknow that ifA is square matrix of order then 
adj (adj A)=|A|"*.A. 
=|AlA=A 


EBD 83 


www.jeebooks. 


In 


m-304 


73. 


74. 


75. 


76. 


Also| adj A|=|A|"'=|4|71=|4| 

.. Both the statements are true but statement-2 is not a 
correct explanation for statement-1 . 

(c) Given that all entries of square matrix A are integers, 
therefore all cofactors should also be integers. 

If det A =+ 1 then 4”! exists. Also all entries of 47! are 
integers. 

(@)_ Given that 47-4 +/=0 

Pre-multiply by 4”! both side, we get 

Al -41444 17 = 410 

=> A-1+4'=0 or 4'=1-A., 


4 2 2 
(a) Giventhat 10B=/-5 0 


4 2 2 


As” @ om 


>B= 
10 
1 2 3 


Given that B= 47! => AB=I 


(a) Giventhatd4=|0 -l 0 
-1 0 0O 


clearly 4 #0. Also |A4|= -140 


-. A’! exists, further (-l)J =| 0 1 O|#A 
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111 
() D=l1 2 3}/=0>A=5 
13 A 
2 11 
D,=|5 2 3)=0>u=8 
uw 3 5 
(3.00) 
For non-zero solution, A=0 
A-1 3A41 2 
=>/A-1 44-2 243 |=0 
2 3A4+1 3(A-1) 
=> 63 -36A7 +54 =0 
=> 6A? -64 +9] =0 
>i=0,A=3 [Distinct values] 


Then, the sum of distinct values ofX =0 +3 =3. 


2 4 2 
(a) ll -6 1)/=053A47-7A-12=0 
x -10 4 
ee 
3 
1 4% 
D,=|2 -6 1|/=2G-A) 
3 -10 4 


2 
“. When 2 = ee D, #0. 


. . : : 2 
Hence, equations will be inconsistent when 1 = — z 


(a) Since, system of linear equations has non-zero 
solution 


A=0 

i a8 
>|1 3 kK/=0 
a 13 


=> 1(9-k*)-13-3k7)+3(1-9) =0 


=> 9-k* -3+3k? -24=0 
2k? =18>k? =9, k=33 
So, equations are 
x+y+3z=0 ..(1) 
x+ 3y+9z=0 ..(i1) 
3xt+y+3z=0 ...(iil) 
Now, from equation (i) — (ii), 
2y-6z=0> y=-3z Y=-3 ...(iv) 
Zz 


Now, from equation (i) — (iil), 
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-2x=0>x=0 


So, x+2=0-3=-3 
Zz 
(5.00) 
For infinitely many solutions, 
A=A,=A, =A, =0 


>a=8 


=> (24+ 7b) — 2(b — 48) + 9(-15) =0 
>b=3 
“a-b=5. 


(b) Given that Ax = b has solutions x,, x,, x, and 5 is 
equal to b,, b, and b, 


“ty tz, =1 
>2y4+2,=2>2,=2 


Determinant of coefficient matrix 


[-.. Equation has many solutions] 


= -15+6+2.=052=5 


Ly 3 
.D,=|2 4 6|=05p=5 


3 2 2u 
“2h4+p=14. 
(8) 
The given system of equations 
x-2y+5z=0 ...(i) 
—2x+4y+z=0 ..(Ii) 
—7x+1l4y+9z=0 ..{iii) 


From equation, 2 x (i)+ (ii) > z=0 


85. 


86. 


87. 


Put z= 0 in equation (i), we get x =2y 
15<x° +y? +27 $150 
=>15<4y’+y? <150 
[.x=2y,z=0] 
>3<y* <30 

> y= 42, +3, +4, +5 
=> 8 solutions. 


2 -1 2 
@ A=|l -2 Aj=-(A-1)(244)) 
1a 1 
2 -1 2 
A, =|-4 -2 %=-2(07 +62-4) 
4 nr 1 


For no solution A = 0 and at least one of A,, A, and A, is 
non-zero. 


LA=0>A=1, - and A, #0 


Hence, S = {. -4| 
2 


@ | P| =1(-34+36)-2(2+4)+1(-18-3) =0 
Given that PX=0 

.. System of equations 

x+2y+z=0; 2x-3y+4z=0 


and x+9y—z=0 has infinitely many solution. 


Let z =k €Rand solve above equations, we get 
11k 2k 


x : ,ZzZ=k 
ae 
But given that x7 + y?+z? =1 
_ 7 
~ J174 


.. Two solutions only. 
(c) The given system of linear equations 


7x + 6y—2z=0 (i) 
3x+4y+2z=0 ..{Ii) 
x—-2y—6z=0 ..(il) 
Now, determinant of coefficient matrix 
7 6 -2 
A=|(3 4 2 
1 —2 -6 


= 7(— 20) — 6(—20) — 2(-10) 
140 +120+20=0 
So, there are infinite non-trivial solutions. 
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From eqn. (i) + 3 x (ili); we get 

10x-—20z2=0 => x=2z 

Hence, there are infinitely many solutions (x, y, z) satisfying 
x= 22, 

(a) From the given linear equation, we get 


91. 


i, 3 
D=|3 4 5|(R; > R3—2R, +3R3) 
44 4 


12.3 
=|3 4 5/=0 
0 0 0 


Now, let P, = 4x + 4y + 4z— = 0. Ifthe system has solutions 
it will have infinite solution. 

So, P,=aP,+ BP, 

Hence, 3a+ B =4 and 4a+ 2B =4 

=> a=2andp=-2 

So, for infinite solution 2u—2 =6 

=> For 2u#6+ 2 system is inconsistent 


92. 


XK 2 2 
() D=)2A 3 5 
4 2X 6 


D=2+6)- 16 
D=(A+8) (2—A) 

For no solutions, D =0 
=> h=-8,2 

when A=2 


10 


=5[18—10]—2 [48 —50] +2 (16—30] 
=40+4-28#0 


93. 


There exist no solutions for 7 =2 
(a) For non-zero solution 
2 2a a 
2 3b b|=0 
2 4c ¢ 


1 2a a 

1 3b b/=0 

1 4c ¢ 

(3bc — 4bc) — (2ac — 4ac) + (2ab — 3ab)= 0 


—be+2ac—ab=0 
ab+ be + 2ac 


UUY 


2 
= boae 
5: 

abe 
(13) x+y+z=6 
x+2y+3z=10 
3x+2y+Az=p 
From (i) and (ii), 
Ifz=0 x+y=6andx+2y=10 
=> y=4,x=2 

(2, 4, 0) 
Ify=0 => x+z=6andx+3z=10 
=> z=2andx=4 

(4, 0, 2) 
So, 3x + 2y+Az= u, must pass through (2, 4, 0) and (4, 0, 2) 
So,6+8=np > p=14 
and12+2A=p 
12+2A=14 > A=1 
So, w-7=14-1=13 
(d) Given system of linear equations: x + y+z=5; 


x) 
Ai) 
(iii) 


x+2y+2z=6andx+ 3y+Az=uhave infinite solution. 


- A=0, Ax = Ay=Az=0 
11 1 

Now, A= s 4) ef 
13 2X 


=> 1(24-6)—1(A-2)+1G-2)=0 
>2A-6-24+241=052=3 


t > 1 1 5 1 


1 6 2/_o9_, 0 a, 
1 un 3 


0 ws 2 


Ay= 


>1(2-u+5)=0> u=7 
A+p =10 
(d)_ «.. system of equations has infinitely many solutions. 
. A=A,=A,=A,=0 
11 1 


A=|4 4% -al=0 
4 


Here, 


C50 -CeC occ 


1 


0 0 1 
=|4-2 24 --=0_.,_3 
1 6 -4 
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6 1 1 
Now, for 4 = 3, le leer a 
5 2-4 
1 6 1 
For 4=3, A,= 4 4-2 -hIl= 
3-5 -4 
1 1 6 
For 4 =3, Az =|4 A A-2)=0 
3 2 =§ 


for 4 = 3, system of equations has infinitely many 
solutions. 


(b) Given system of equations has a non-trivial solution. 


2 3 -l 

=>A=0>]1 k -\=0= k=> 
2-1 1 

.. equations are 2x+3y-z=0 _..(i) 


2x-y+z=0 ..(I1) 
2x+9y—4z=0 © ...(iil) 


By (i)- (ii), 2y=z 

“. 2=—4xand2x+y=0 

-1 1 4 9 1 
2 2 


(b) Ifthe system of equations has non-trivial solutions, 


“yz x 2°2 


then the determinant of coefficient matrix is zero 


1 -c -c 
c -l c¢ =) 
c c -l 


=> (l-c’)+ce(-c-c’)-c(c’?+c)=0 


(1+c)(1-c)-2c? (1+0)=0 
=> (1+c)(1—c-2c’)=0 
=> (1t+c(1-2c)=0 
> e=-lor 5 


1 
Hence, the greatest value of c is 5 for which the system 
of linear equations has non-trivial solution. 
(b) Given system of linear equations, 
1,2x+y+z=2,3x-y—kz=3 


x—2yt+kz 
1 2k 


97. 


98. 


1(—k+1)+2(—2k-3)+k(—-2-3) 


k+1-—4k-6-5k=- 10k—-5=-5(2k+ 1) 
1 2k 
21 #1 
A= =—5(2k+1) 
-l -k 
1 1k 121 
A= 21 =0,A,=/ 1 2! _ 9 
3 3 -k 3 -1 3 
z240>DA=0 
5 (2k+1)=0>k , 
*, System of equation has infinite many solutions. 
—32r _ 2n 


10 
Let z=A# 0thenx= ‘a and y 


. (x, y) must lie on line 4x —3y —4 =0 


(a) «. The system of linear equations has a unique solu- 
tion. 
A#0 
It+a Bp 1 
A=| a 14+f8 1/40 
or B 2 
l+a+B+l Bp 1 
as a+1+B+1 B+1 1 Vit scseac) 
a+B+2 B 2 
1 p 1 
= (a+B+2)|1 B+l 1/40 
1 p 2 
1 p 1 
R, >R,-R, 
(a+B+2))/0 1 0/40 
> Ge et R, > R,-R 
=> (at+f+2)1(1)+0 
=> at+p+240 
Ordered pair (2, 4) satisfies this condition 
o=2 and B=4. 
(a) Consider the given system of linear equations 


x(1-A)-—2y—2z=0 

x+(2-A)y+z=0 

—x—y—Az=0 

Now, for a non-trivial solution, the determinant of coeffi- 
cient matrix is zero. 
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1-A 2 -2 
1 2-A 1y_ 0 
-l -l -A 
=> (1-A}P=0 
A=1 
(b)_ -«.. System of equations has more than one solution 
“ A=A,=A,=A,=0 for infinite solution 
a 2 3 
1b -1 5}_ 
A= = a(13)+ 2(5c—2b)+ 3(-3b+c) 
c 3 2 


= 13a—13b+ 13c=0 
Le, a-—b+c=0 
or b-—c—a=0 
(b) Since, the system of linear equations has, non-trivial 
solution then determinant of coefficient matrix = 0 


sin38 cos26 2 
1 3 7\_ 
-l 4 7 


Le. 


sin30(21—28)—cos20(7 + 7) +2(4+3)=0 
sin3@ + 2cos20—2=0 

3sin® — 4sin°6 + 2 — 4sin?0—2=0 

4sin*0 + 4sin0 — 3sin8 = 0 

sin (4sin70 + 4sin® — 3) =0 

sin (4sin70 + 6sin® — 2sin® — 3) =0 

sin@ [2sin® (2sin® — 1) + 3 (2sin@ — 1)]=0 
sin@ (2sin@— 1) (2sin6 + 3)=0 


eee 
sin 9=0, sin =~ : 2 


Hence, for two values of 6, system of equations has non- 


trivial solution 


11 1 
(b) A=|1 2 3/=20—9-a+34+1=a-—5 
13 a 


5 1 1 
A =|9 2 3]=5(20-9)-1(9a-3f) + (27-28) 
B 3 a 


= 10a - 45 - 9a + 3B + 27-28 
=a+f-18 
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11 5 
A.=|' * %2op-97-94945=p-13 
13 8 
Since, the system of equations has infinite many solutions. 
Hence, 
A,=A,=A,=A=0 
a=5,p=13>f8-a=8 
(c) Consider the system of linear equations 
x—4y+7z=g (1) 
3y—5z=h ..{il) 
—2x + 5y-9z=k ..(iil) 


Multiply equation (i) by 2 and add equation (i), equation 
(11) and equation (ili) 
=> 0=2gthtk. ..2g+h+k=0 


then system of equation is consistent. 


(a) For non zero solution of the system of linear 
equations; 


1 k 3 
3 k -2/=0 
2 4 -3 


>k=11 

Now equations become 

x+ lly+3z=0 

3x+ lly—2z=0 

2x+ 4y—3z=0 

Adding equations (1) & (3) we get 
3x+15y=0 

=> x=-5y 

Now put x =—Sy in equation (1), we get 
—Sy+ lly+3z=0 


(1) 
(2) 
3) 


=> z=-2y 

. xZ_ (y)(-2y) 
>= ; =10 
y y 


(c) Here, the equations are; 

(k+2)x+10y=k 

&kx +(k+3)y=k-1. 

These equations can be written in the form of Ax = Bas 


Pe ealbs Le] 


For the system to have no solution 
|A|=0 
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kk k+3 
=> k-5k+6=(k-2)(k-3)=0 
k=2,3 
For k= 2, equations become: 
4x+10y=2 
& 2x+5y=1 
& hence infinite number of solutions. 
For k = 3, equations becomes; 
5x+ 1l0y=3 
3x+ 6y=2 
& hence no solution. 
.. required number of values of kis 1 110 
(b) The system of linear equations is: 
xty+z=2 
2x+y-—z=3 
3x+2y+kz=4 
As, system has unique solution. 


k+2 10 
\-o => (k+2)(k+3)—kx 10=0 


11 1 
So,|2 1 —-1|#0 
3 2k 
k+2—-(2k+3)+1#0 
>k+0 
Hence, k e R- {0} =S 
(d) As the system of equations has no solution then A 


should be zero and at least one of A,, A, and A, should 
not be zero. 


@ D=|! 4 !\=9 


abl 


=> 1[a —b]-1[l1-a]+1[b-a’]=0 

=>(a-1?=0 

>a=1 

For a= 1, First two equations are identical 
Le,xty+z=1 

To have no solution with x + by +z=0 

b=1 

So b= {1} > It is singleton set. 

(b) Since the given system of linear equations has 
infinitely many solutions. 


109. 


111. 


2 4 -A 
4 A 2/=0 
A 2 2 


=> 13+4,-40=0 
W has only | real root. 
(b) For non-trivial solution, 


1 A -l 
~ -1 -l)/=0 
1 1 -A 


=> -A(A+D(A-N=0 => A=0,41-1 


° (a) 2x1 —2xy +X3 = AXy 


2x) —3x, a 2x3 = AX 


—X] + 2X9 = AXx3 
=> (-A)x,-2x,+x,=0 
2x,—(G+A)x, + 2x,=0 
=X, +2x,—Ax,=0 
For non-trivial solution, 


A=0 
I=) <2 

ie.| 2 -@G+A) 2/=0 
= 5 = 


=> (2-A) [AB +A)—4] +2214 2]4+ 1[4-—3 +A)]=0 
=> 234+27-5143=0 

>A=1,1,3 

Hence A has 2 values. 

(b) Given system of equations can be written as 


(a-l)x-y-z =0 
—x+(b-l)y-z =0 
—x-yt(c-l)z=0 

For non-trivial solution, we have 


a-l1 -l -l 

-1 b-1 -l =0 
-l -1 c-l 

R, > R,-R, 

a-1l -1 -l 

0 b -c\_¢9 
-1 -1 c-l 
C,>C,-C, 

a-l 0 -l 

0 bt+ce -c =H 
-l -c c-l 


Apply R, > R, — R, 
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a-l1 0 -l 
0 bte -e =f 
-a Cc Cc 


(a—l[bc +c? —c?]-l[a(b+c)] = 0 
=>(a-1)[bc]-ab-ac =0 


=> abc-—bc-ab-ac =0 

=> ab+bc+ca = abc 

(b) Since, system of equations have no solution 
_k+1_ 8 4k 

“ik k+3 > 3k-1 

=> h+4k+3=8k>h-4k+3=0 

=> k=1,3 


(-.. System has no solution) 


If k=1 then = x ad which is false 
1+3 2 


8 43 
and ifk= 3 then e # 9-1 which is true, therefore k = 3 


Hence for only one value of k. System has no solution. 


(b) Given system of equations is homogeneous which is 
x+ay=0 
ytaz=0 
zt+ax=0 


It can be written in matrix formas 


la O 
A=|0 la 
a 01 


Now, | A|=[l —a-a?)]=1+a°40 

So, system has only trivial solution. 

Now, | A| = 0 only when a=- 1 

So, system of equations has infinitely many solutions 
which is not possible because it is given that system has a 
unique solution. 

Hence set of all real values of ‘a’ is R— {- 1}. 


1 sina cosa 
(c) A, =/1 cosa sina 
1 -sina cosa 
0 sina-—cosa cosa-—sina 
=|0 cosa+sina sin a—cosa 
1 —sin a COs 


= (sin & — cos a)’ — (cos” a — sin” a) 

= sin? a + cos? a —2 sin @. cos a—cos” a + sin? a 
=2sin*?a—2sina .cosa 

= 2 sin a (sin © —cos @) 

Now, sin a — cos a = 0 for only 


115. 


116. 


Tt. T 
=—in/0,— 
ee’ [ *) 
A, =2(sin a) x0=0, 
since value of sin o is finite for a € C =) 


Hence non-trivivial solution for only one value of o in 


sin a 
COs O 
—sin a 


COs O 
sin a 
—cos a 


=0 


0 sin a 
> 0 cos a 
2cosa —sin a 


COS O 
sin a 
—cos a 


=0 
=> 2cos a (sin? a—cos” a) = 0 

* cosa=0 or sin*?a—cos?a=0 

: T 

But cos a = 0 not possible for any value of a € (0, =| 

*. sin?a—cos*a=0 => sina =—cos a, which is also not 

: T 

possible for any value of a € (0, *) 


Hence, there is no solution. 
(d) Given system of equations can be written in matrix 
form as AX = B where 


12 3 6 
A=|1 3 5] and B=|9 
2 3 2a b 


Since, system is consistent and has infinitely many 
solutions 


“. (adj. A)B=0 
3a-25 15-2a 1 6 0 
10-a a-6 2|)|9]=] 0 
-l -l 1 b 0 
=> -6-9+b=0 => b=15 


and 6(10—a) + 9(a—6)—2(b)=0 

=> 60-6a+ 9a-—54-—30=0 

=> 3a=24 > a=8 

Hence, a= 8,b=15. 

(a) Given system of equations is 
x+ky+3z=0 

3x+ky—2z=0 

2x+3y-—4z=0 

Since, system has non-trivial solution 


1 k 3 
3 k -2)=0 
2 3 -4 


117. 


118. 


119. 


120. 
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=> 1(4k+6)—-k-12+4)+3(9-2k)=0 


33 
=> 4k+33-6k=0> k= 5 


Hence, statement - | is false. 
Statement-2 is the property. 

It isa true statement. 

(d) Given system of equations is 
xt+y+z=6 

x+2y+3z=10 

x+2y+Az=0 

It has unique solution. 


11 1 


1 2 3)*0 
122 
=> 1(2A-6)-—1(A-3)+ 1(2—2)40 
=> 22-6-(1+3405A-3405A43 
(a) x-ky+z=0 
kx+3y—kz =0 
3x+y-z=0 


The given that system of equations have trivial solution, 
1-k 1 
k 3 -ki#0 
3 1-1 
=> 1(-3+k)+k(-k+3k)+1(k-9) 40 
=> k-34+2k?+k-940 
=> KR+k-640 > k=-3,k #2 
So, the equation will have only trivial solution, 
when k € R- {2,—3} 
(a) Given that system of equations have non-zero solution 
A=0 


4 k 2 
=> |k 4 1/=0 
221 
=> 4(4—2)-k(k—2)+2(2k-8) =0 
=> 8-k?4+2k+4k-16=0 

k? -6k+8=0 

= (k-4\(k-2)=0 > k =4,2 
121 

() D=|2 3 1/=0 


35 2 
3.21 
D,=( 3 1|4#0 
14.2 


= Given system, does not have any solution. 
=> Nosolution 


121. 


122. 


123. 


(d) The given equations are 

—x+cy+ bz=0 

cx -y+az=0 

bx+ay-—z=0 

Given that x, y, z are not all zero 

. The above system have non-zero solution 


-l c b 
>A=0>)/c -1 al=0 
b a -l 
=>-1(1-a’)—c(—c—ab) + b(ac + b)=0 
-l+a’+b*+¢’+2abe=0 
a’ +b?+c?+2abc= 1 
(a) axtyt+z=a-l1; 
xt aytz=a-l; 
xt+y+za=a-l 
1 1 
a 1 
1 


a 
A=} 1 
1 a 


= a(a? -1)-1(a-1) +1(1- a) 
= a(a—lI(a+l—-Ka-)-l(a-1) 
=(a-l[a* +0-1-1] 
=(a-lla? +a-2] 
=(a 1) [02 +2a—-—a-—2] 
= (a-N[oa(at+2)-l(a+2)] 
= (a-1)’ (a+2) 
Equations has infinite solutions 
A=0 
=> (a-l) =0, a+2 =0 
=> a=-2,1; 
But a #1. 
1 Q=-2 
(d) For homogeneous system of equations to have non 
zero solution, A=0 
1 2a a 
1 3b bl=0 
1 4c ¢ 
Applying C, > C,-2C, 
1 0 a 
>|l b blj=0R;>R, 
1 2c ¢ 
1 0 a 
>|0 b b-al=0 
0 2c c-a 
=> bce — ab =2bc—2ac 
2 1 1 
a 
“. a,b,c are in Harmonic Progression. 


Ry,Ry > RoR, 
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Continuity and 


Ditferentiability 


% 
Let f(x) = x7] , for -10 <x < 10, where [f] denotes the 


greatest integer function. Then the number of points of 
discontinuity of fis equal to 

[NA Sep. 05, 2020 (D] 
Ifa function f(x) defined by 


ae’ +be*,-l<x<l 


l<x<3 : 
: be continuous for some 
ax’ +2cx ,3<x<4 


a,b,c ER and f'(0)+ f'(2) =e, then the value ofa is: 
[Sep. 02, 2020 (D)] 


1 e 
ee b = es 
@ 2 30113 0) 230-13 
aoa ) P34 B 


: 4 
Let [t] denote the greatest integer < ¢ and lim. x |< =A. 


Then the function, f(x) = [x7] sin(zx) is discontinuous, when 
x is equal to: [Jan. 9, 2020 (ID] 


(a) JA+1 (b) JA+5 
(c) JA+21 (d) JA 


If the function f defined on (-33) by 


1 1+3x 
—log, ,whenx #0 . . 
A= 4x “\1-2x is continuous, then k 
, whenx = 
k 
is equal to [NA Jan. 7, 2020 (ID] 


6. 
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If the function f defined on (z.2] by 


V2 cosx -1 T 
cotx-l °> 4 
mw k, X= ol 
4 
is continuous, then k is equal to: [April 09, 2019 (D] 
1 
1 a= 
(a) 2 (b) = (c) 1 (d) 
5 v2 


xX 
tf f@) =tsl-| |x ER, where [x] denotes the greatest 


integer function, then: [April 09, 2019 (ID] 


(a) fis continuous at x= 4. 


(b) 1M fx) exists but 


e534 Be Ax) does not exist. 


(c) Both im fox) and Jim fx) exist but are not equal. 


(d) lim fix) exists but lim A(x) does not exist. 


x4— x4+ 


If the function 


_ jala—x|tlxs5 
IO= Vb | x— | 43,x>5 


is continuous at x = 5, then the value of a— bis: 
[April 09, 2019 (ID] 


ae ae 2 
@) m+5 (b) m+5 ©) m—5 


Let f: [- 1, 3] >R be defined as 


2 
(d) a 


|x|+[>], -l<x<l 
fxy=4x+|x], Lsx<2 
x+[x], 2<x 3, 


where [f] denotes the greatest integer less than or equal 
[April 08, 2019 ID] 
(b) only two points 


to t. Then, fis discontinuous at : 
(a) only one point 


(c) only three points (d) four or more points 


9. 


10. 


11. 


12. 


13. 
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Let f: R— R be a function defined as 
5, if x<l 


bx, if Il<x<3 
FOV, ose Gf a<x05 
30, if x>=5 
Then, fis : [Jan 09, 2019 (D] 


(a) continuous ifa=5 and b=5 

(b) continuous ifa =— 5 and b= 10 

(c) continous ifa=0 and b=5 

(d) not continuous for any values of a and b 
If the function fdefined as 


1 k-l 
I@)= =- zz 
x ev-l 


x #0, is continuous at x = 0, 
then the ordered pair (k, f(0)) is equal to? 
[Online April 16, 2018} 


@) GB.) () B.2) © 3 (d) 2,1) 


1 
Let f(x)= 4 (x-1I)7™*, x > Lx #2 


k, x= 2 
The value of k for which fis continuous at x = 2 is 
[Online April 15, 2018] 
fe? (be () e! (d) 1 


The value of k for which the function 


tan4x 


4 tan5x Qex<” 


f(x) = s «is continuous at x =— , is: 
k+= >» X= 2 
5 2 
[Online April 9, 2017] 
wy? + 
(a) aC (0) 5 (©) 5 @) ~5 


Let a, b €R,(a # 0) . ifthe function f defined as 


2x2 

eee , 0<x<l 

a 

a : 1ee<42 
AK)= | 2 

2b? —4 

= . V2 <x<0 

x 


is continuous in the interval [0,00) , then an ordered pair 
(a, b) is : [Online April 10, 2016] 


(a) (-V2,1-V3) (b) (/2,-1+V3) 
() (V2,1-v3) i) Cv2iea3) 


14. 


15. 


16. 


17. 


18. 


Let k be a non—zero real number. 
[Online April 11, 2015] 


x 
(e =) , x40 
i cag hae 
R= sin ; og — 
12 ex=0 


is a continuous function then the value of k is: 


(a) 4 (b) 1 (c) 3 (d) 2 
If the function 

V2+cosx —1 

ny, aL #-TM 
f(x)= (x-x) 

k X= 
is continuous at x = 1, then k equals: 

[Online April 19, 2014] 
1 1 

@o > ©2 @ 7 


9) 2 
If f(x) is continuous and (3)=3, then 


2 
: 1—cos3x 
lim f a is equal to: 


x0 
[Online April 9, 2014] 
9 2 8 
> OF OF £x—@% 
Consider the function : 
f(x) =[x]+|1—-x|, -1<x <3 where [x] is the greatest 
integer function. 


Statement 1 : fis not continuous at x =0, 1, 2 and 3. 


-x, -l<x<0 
l-x, O<x<l 
Statement 2 : f(x) = ieee Moko 
, <x 
2+x, 2<x<3 
[Online April 25, 2013] 


(a) Statement | is true ; Statement 2 is false, 

(b) Statement | is true; Statement 2 is true; Statement 2 is 
not correct explanation for Statement 1. 

(c) Statement | is true; Statement 2 is true; Statement It is 
acorrect explanation for Statement 1. 

(d) Statement 1 is false; Statement 2 is true. 

Let f be a composite function of x defined by 


fu) =, ua) = —, 
u“ +u-—2 x-l 
Then the number of points x where fis discontinuous is : 
[Online April 23, 2013] 
(a) 4 (b) 3 (c) 2 (d) 1 
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22. 


23. 
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Continuity and Differentiability 


Let f(x) =- 1+|x-2|, and g(x) =1-— |x|; then the set of 
all points where fog is discontinuous is : 


[Online April 22, 2013] 
(a) {0,2} (b) {0,1,2} 
(c) {0} (d) an empty set 


If f: R > R is a function defined by f (x) = [x] 


& -1 
cos 
2 


function, then fis. 

(a) continuous for every real x. 
(b) discontinuous only at x =0 
(c) discontinuous only at non-zero integral values of x. 
(d) continuous only at x = 0. 

Let f : [1, 3] ~ R be a function satisfying 


Je where [x] denotes the greatest integer 


[2012] 


pss for all x#2 and f (2) = 1, 
where R is the set of all real numbers and [x] denotes the 
largest integer less than or equal to x. 
Statement 1: lim f(x) exists. [Online May 19, 2012] 
x27 
Statement 2: fis continuous at x =2. 
(a) Statement | is true, Statement 2 is true, Statement 2 is 
a correct explanation for Statement 1. 
(b) Statement 1 is false, Statement 2 is true. 
(c) Statement | is true, Statement 2 is true, Statement 2 is 
nota correct explanation for Statement 1. 
(d) Statement 1 is true, Statement 2 is false. 
Statement 1: A function /: R > Ris continuous at x) ifand 
onlyif lim f(x)existsand lim f(x)= f(x} 
XX) 


X>XQ 
Statement 2: A function f: R > R is discontinuous at x9 if 
and onlyif, lim f(x) existsand lim f (x) #f (xo ). 
XX) X>XO 
[Online May 12, 2012] 
(a) Statement | is true, Statement 2 is true, Statement 2 is 
nota correct explanation of Statement 1. 
(b) Statement 1 is false, Statement 2 is true. 
(c) Statement | is true, Statement 2 is true, Statement 2 is 
a correct explanation of Statement 1. 
(d) Statement | is true, Statement 2 is false. 


Define f(x) as the product of two real functions 
[2011 RS] 


es if x#0 
f\(x)=x,x € R,and f (x)= x? 


0, ifx=0 
as follows : 


pe =| 40) aa 
0 ifx=0 


24. 


25. 


26. 


27. 
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Statement - 1 : f(x) is continuous on R. 

Statement - 2: f, (x) and f, (x) are continuous on R. 

(a) Statement -1 is true, Statement-2 is true; Statement-2 


is a correct explanation for Statement-1. 


(b) Statement-1 is true, Statement-2 is true; Statement-2 is 
NOT acorrect explanation for Statement-1 


(c) Statement-1 is true, Statement-2 is false 
(d) Statement-1 is false, Statement-2 is true 


The values of p and q for which the function [2011] 


in(p+1)x+si 
sin(p +1)x Se ch 


x 


f(o=19 ,x=0 is continuous for all x in R, 
Vxti? —Vx 
a ,x>0 
are 
5 ol b 3 1 
(a) P-Gias (b) p= PIF 
=i J23 4 a1 5-23 
G P= 545 GQ) P= 334="5 
The function /: R/{0}— R given by [2007] 
1 2 
x)=—- 
$@= a5 


can be made continuous at x = 0 by defining f (0) as 
(a) 0 (b) 1 
(c) 2 (d) -1 


1-tanx Tt Tt 
Let f(x) = ,x#—,x €| 0, ; 
cr ae alee a tre 4 


™ 5 
If f(x) is continuous in 0 4 | tne f (*) is [2004] 


1 
(@) 1 ) 5 


1 
© 5 (1 


fis defined in [-5, 5] as 


f(x) =x ifx is rational 


[2002] 


= —x ifx is irrational. Then 
(a) f(x) is continuous at every x, except x = 0 
(b) f(x) is discontinuous at every x, except x =0 
(c) f(x) is continuous everywhere 
(d) f(x) 1s discontinuous everywhere 
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28. Letf:R—R bea function defined by f(x) = max {x, x?}. Let 


29. 


30. 


31. 


32. 


33. 


S denote the set of all points in R, where f is not 

differentiable. Then: [Sep. 06, 2020 (ID] 

(a) {0,1} (b) {0} 

(c) (an empty set) (d) {1} 

Ifthe function f(x)41@~ WY 1) FST ietwtce dit 

ferentiable, then the Grdercd pair (k,, k,) is equal to: 
[Sep. 05, 2020 (D] 

1 
(a) (F4] 


1 
(c) (5-1) (d) d,)) 
Let f be a twice differentiable function on (1, 6). Iff(2)=8, 
f'(D=5,f') >1 and f"(x) 24, forall x € (1, 6), then: 
[Sep. 04, 2020 (1)] 
a) f(5)+f'(5)s26 = (b) fG)+ f'G) 228 


() f'S)+f"5)s20 dd) f(5)<10 
Suppose a differentiable function f(x) satisfies the identity 


(b) (1,0) 


f(xty) = f(x) t+ f(y) +xy? +x’y, forall real x andy. If 


lim FA) 2 1, then f (3) is equal to : 
x70 Xx 
[NA Sep. 04, 2020 (1)] 


™ 2 
~+tan!x,|x|<1 


The function f(x) = 
Pode eas 
is: [Sep. 04, 2020 (ID] 
(a) continuous on R — {1} and differentiable on 
R- (-1, 1}. 


(b) both continuous and differentiable on R-— {1}. 

(c) continuous on R — {—1} and differentiable on 
R- (1, 1}. 

(d) both continuous and differentiable on R— {-1}. 


sin(a + 2)x+sin x pet 
x 
If f(x= b ; x=0 
2y1/3 _ 1/3 
(x+3x y x % ee 
x 


is continuous at x = 0, then a + 2b is equal to: 
[Jan. 9, 2020 (D] 


(a) 1 (b) —l (c) 0 (d) 2 


34. 


35. 


36. 


37. 


38. 


39. 


Let fand g be differentiable functions on R such that fog 
is the identity function. Iffor some a, b € R, g’ (a)=5 and 


g(a)=b, then f" (5) is equal to: [Jan. 9, 2020 (ID] 


1 2 
@ 5 1 (0 5 @) = 


Let S be the set ofall functions f: [0,1] — R, which are 
continuous on [0, 1] and differentiable on (0,1). Then for 
every fin S, there exists ac € (0,1), depending on f, such 
that: [Jan. 8, 2020 (ID] 
(a) If -fO|< d-OF Ol 


H- 
0) ALO _ Ke 


(©) fO+fO/<d+oOF Ol 

) IfO-fMI< IFO) 

Let the function, f: [-7, 0] — R be continuous on [ —7, 0] 
and differentiable on (—7, 0). Iff(—7) =-3 and f' (x) d” 2, for 
all xe (—7, 0), then for all such functions f f’(—-1) + (0) lies 


in the interval: [Jan. 7, 2020 (D] 
(a) (,20] (b) [3,11] 
(c) Ge, 11] (d) [-6,20] 


Let S be the set of points where the function, 


A(x) = |2 —|x-3]|, xER, is not differentiable. 


Then > f(f(x)) is equal to [NA Jan. 7, 2020 (D] 
xeS 


sin(p+l)x+sin x 
(p+) ve 


0 
x 
If f(x) = q ,x=0 
2 
aa ,x>0 


is continuous at x = 0, then the ordered pair (p, q) is equal to: 


[April 10, 2019 (D] 
3, ‘l 
(a) (-3.-5] (b) 


3 1 
(c) (-2.5] 
Let f(x) = log, (sinx), (0<x <n) and g(x) = sin" (e*), (x> 0). 
If a is a positive real number such that a = (fog)’ (a) and 
b= (fog) (a), then: [April 10, 2019 (ID] 
(a) aa’?+ ba+a=0 (b) aa?—-ba-a=1 
(c) ao’?—-ba-—a=0 (d) ao’? + ba-a=-2a 
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41. 


42. 


43. 


44. 


45. 


46. 


47. 
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Continuity and Differentiability 


Let f: RR be differentiable at c ¢ Rand f(c) = 0. If 
g(x)= |f(x) [April 10, 2019 (| 
(a) not differentiable if f'(c) =0 

(b) differentiable iff"(c) #0 

(c) differentiable iff'(c) =0 

(d) not differentiable 

Let f(x) = 15—|x—10|; x e R. Then the set ofall values of x, 
at which the function, g(x) = f (f(x)) is not 

[April 09, 2019 ()] 


, then atx =c, gis: 


differentiable, is: 
(a) {5, 10, 15} (b) {10,15} 

(c) {5, 10, 15,20} (d) {10} 

Iff() = 1,/(1)=3, then the derivative of 

SEF R)))+ (FO) atx=1 is: [April 08, 2019 (ID] 
(a) 33 (b) 12 (c) 15 (d) 9 

Let f be a differentiable function such that /(1) = 2 and 
Sf’ @®=f(x) for allxe R. fh (x) =f(f(@)), then h' (1) is equal 


to: [Jan. 12, 2019 (I)] 
(a) 2c ~— (b) 4e (c) 2e (d) 4e? 
P(x) -l, -2<x<0 P 
x)= an 
Be Hl, 0<x<2 


2(x) = |\f)| + f(|x|). Then, in the interval (—2, 2), gis: 
[Jan. 11, 2019 (D] 
(a) differentiable at all points 
(b) not continuous 
(c) not differentiable at two points 
(d) not differentiable at one point 


d 
If x log, (log, x)-x +9 =4(y >0), then & at x=eis 


dx 
equal to: [Jan. 11, 2019 (D] 
(1 + 2e) (2e - 1) 
Oe? © Mae 
(1+2e) e 


Let K be the set of all real values of x where the function 
f(x) =sin |x |—|x|+ 2-1) cos |x | is not differentiable. 
Then the set K is equal to : [Jan. 11, 2019 ID] 


(a) (an empty set) (b) {x} 

(c) {0} (d) {0,7} 
max {|x|,x7} |x|<2 

LAs) | -@ oie) Selxlea 


Let S be the set of points in the interval (— 4, 4) at which f 


is not differentiable. Then S: [Jan 10, 2019 (D] 


48. 


49. 


50. 


51. 


52. 


53. 


M-313 
(a) is an empty set 

(b) equals {—2,—1,0, 1,2} 

(c) equals {—2,—1, 1,2} 


(d) equals {—2, 2} 
Let f: - 1, 1) > R bea function defined by f(x) = max 


| -|x|,-l—2x? i IfK be the set ofall points at which f 


is not differentiable, then K has exactly: 

[Jan. 10, 2019 (ID] 
(b) one element 
(d) two elements 


(a) five elements 
(c) three elements 


Let S = {teR:f(x)=|x-n|(e*!-1)sin|x| is not 
differentiable at t}. Then the set S is equal to: [2018] 
(a) {0} (b) {nm} 

(c) {0,7} (d) (an empty set) 


Let S={(A, p) e RXR: f() =(MeHl—p). sin (2|t/), t eR, is 
a differentiable function}. Then S is a subest of? 


[Online April 15, 2018] 
(a) Rx [0, 0) (b) (-20,0)xR 
(c) [0, 00) xR (d) R x (», 0) 
If the function 


x<l 


x, 
f(x) = ie oes <x <2 18 differentiable at 


a 
x=1, then % is equal to: [Online April 9, 2016] 
m+2 nm—-2 
@) (b) 
—nt—2 
(c) (d) —1 —cos!(2) 
If the function. 


is differentiable, then the 


kVx+l1, 0O<x <3 
g(x) = 


mx+2, 3<x<5 


value ofk + mis: [2015] 
10 
o.5 (b) 4 
16 
(©) 2 @ = 


Let f: R > R be a function such that |f (x)| < x7, for all 


x ER. Then, at x=0, fis: [Online April 19, 2014] 
(a) continuous but not differentiable. 

(b) continuous as well as differentiable. 

(c) neither continuous nor differentiable. 

(d) differentiable but not continuous. 


55. 


56. 


57. 


58. 


59. 
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54. Let f, g: R > R be two functions defined by 69, Let f:R— R bea function defined by 


| 
xsin| — |,x #0 
f(x) - E , and g(x) =x f(x) 


0, ,x=0 


Statement I: f is a continuous function at x =0. 

Statement II: g is a differentiable function at x = 0. 
[Online April 12, 2014] 

(a) Both statement I and IJ are false. 

(b) Both statement I and II are true. 

(c) Statement I is true, statement II is false. 

(d) Statement I is false, statement II is true. 

Consider the function, f(x) =|x-—2| “+|x-5|,x eR. 

Statement-1 :/'(4)=0 

Statement-2 : fis continuous in [2,5], differentiable in (2,5) 

and f(2)=/(5). [2012] 

(a) Statement-1 is false, Statement-2 is true. 

(b) Statement-1 is true, statement-2 is true; statement-2 is 

a correct explanation for Statement-1. 
(c) Statement-1 is true, statement-2 is true; statement-2 is 
not a correct explanation for Statement-1. 

(d) Statement-1 is true, statement-2 is false. 

If f(x) = a |sinx| + bel + clx|3, where a, b, c ER, is 

differentiable at x = 0, then [Online May 26, 2012] 

(a) a=0, bandc areanyreal numbers 

(b) c=0,a=0, b is any real number 

(c) b=0,c=0, a is any real number 

(d) a=0,b=0, cis any real number 

Ifx + |y|= 2y, then y as a function of x, at x=0 is 

[Online May 7, 2012] 

(a) differentiable but not continuous 

(b) continuous but not differentiable 

(c) continuous as well as differentiable 

(d) neither continuous nor differentiable 

If function f(x) is differentiable at x = a, 


2 2 
x f(a)-a x is 


then lim £() 


[2011 RS] 
x-a 


(b) a f(a)-a’ f(a) 
(a) 2af(a)+a°f\(a) 


(a) -a° f(a) 
(c) 2af (a) = a’ f'(a) 


1 
(x —l) sin ——if x #1 
x-l 


Let f(x) = [2008] 


0 ifx=1 


Then which one of the following is true? 

(a) fis neither differentiable at x =0 nor atx=1 
(b) fis differentiable at x=0 and atx=1 

(c) fis differentiable at x =0 but not at x=1 
(d) fis differentiable at x = 1 but not atx=0 


+1}, Then which ofthe following is true? 
[2007] 


(a) f(x) is differentiable everywhere 
(b) f(x) is not differentiable at x=0 


(c) f(x) > 1 forall x eR 
(d) f(x) isnot differentiable at x= 1 


x 
61. Theset of points where I(x) = ieizl is differentiable is 
[2006] 
(a) (0,0) U (0, 0) (b) (—0,—1) U (-1, 0) 
(c) (20,0) (d) (0,00) 
62. If fis a real valued differentiable function satisfying 
If@)-0)| < (x-y)? x,y € Rand f(0)= 0, then (1) 
equals [2005] 
(a) -1 (b) 0 
(c) 2 (d) 1 
63. Suppose f (x) is differentiable at x = 1 and 
1 
lim —f(1+h)=5, then f'(1) equals [2005] 
h>oh 
(a) 3 (b) 4 (c) 5 (d) 6 
(1 1) 
2 as 
64. If f(x)=4xe SY (x #0 ‘then f(x) is 
0 ,x=0 
(a) discontinuous every where [2003] 
(b) continuous as well as differentiable for all x 
(c) continuous for all x but not differentiable at x = 0 
(d) neither differentiable nor continuous at x =0 
chain Rule of Differentiation, 
Differentiation of Explicit & neste 
H Functions, Parametric & Composite 
‘ TOPIC Functions, Logarithmic & Exponential P| 
‘ Functions, Inverse Functions, 
Differentiation by Trigonometric 
Substitution 
2 
65. l+x 


The derivative of we 
x 


=| 
— | with respect to 


1. 
| at x= = is: [Sep. 05, 2020 ID] 


23 3 23 3 
5 (b) ccs (c) 3 (d) 10 
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68. 


69. 


70. 


71. 


72. 
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Continuity and Differentiability 


If(a +/2b cos x)(a —J/2bcos y) =a° —b’, wherea>b>0, 


dx Tl 1 
then — at] —, — Sep. 04, 2020 (1 
a (3 *)i [Sep (D] 
a-—2b a-b at+b 2at+b 
b d 
@) +2b (b) atb ©) a-b @) 2a—b 


If y =) boos’ {Zoosk Sind, then = atx=Ois 
xX 


[NA Sep. 02, 2020 (ID)] 
[0, 27], then 


Ifx = 2sinO —sin20 and y= 2cos0—cos20, 0 


2 


ye wt Oa nis: [Jan. 9, 2020 (ID] 
IX 


Se 8 2 a 
oF OO, Oy @-, 
tan a +cota 1 3 
If vee)= ) + - 2 Jae( 2}, then 
1+ tan a sin* a 4 
BY gga 5 Jan. 7, 2020 
Ae =< is: [Jan. 7, (DI 
4 b . 4 d at 
(a) o> © o=, 


Let y= y(x) be a function of x satisfying 


y¥l-x* =k- x 1—y? where k is a constant and 


Ld = us Tighe ae is equal to: 
A) mes dx a. . 


[Jan. 7, 2020 ID] 


V5 V5 2 V5 
(a) as (b) ge (c) V5 (d) a 
dy d’y 
If e’ + xy =e, the ordered pair ae atx=Ois 
equal to: [April 12, 2019 (D] 
1 1 1 1 
@ (2-3 Ola z 
1 1 1 1 
© loz @ |e 


sin x —cosx 


3 x 
epee *) , with respect to >? 


7 1 
The derivative of tan ( 


T 
where [s € C3) is: 


[April 12, 2019 (ID] 


73. 


74. 


75. 


76. 


77. 


78. 


79. 


M-315 
1 b 2 / d) 2 
(a) o> OF © 
3 
ped cot! V3cosx+sinx (0 <) 7 dy 
_ cosx—V3sinx }} >*=\'2 a dx 
is equal to: [April 08, 2019 (D] 
n bi as ae d) 2 a 
@ E-x Ox-— © Z-x @2x-3 


Let S be the set of all points in (— 7, 7 ) at which the function 
f(x) = min {sinx, cosx} is not differentiable. Then S is a 
subset of which of the following? [Jan. 12, 2019 (D] 


w [aq 


2d 
Forx> 1, if (2x)? =4e?-2", then (I+log, 2x)” =~ is 


equal to: [Jan. 12, 2019 (D] 
xlog, 2x —log, 2 

(a) — a (b) log, 2x 
xlog, 2x + log, 2 

(c) i. (d) xlog,2x 


Let f: R— R bea function such that 

FM=x2 +x7f'(1) +2f"(2) +f'"(3), x ER. Then f(2) equals: 

[Jan 10, 2019 (D] 
(d) 8 


(a) -4 (b) 30 (c) -2 
2 


d 
If x =3 tan t and y = 3 sec t, then the value of = at 
Xx 


t= _, is: 


1 [Jan. 09, 2019 (ID] 


1 1 3 1 
(a) 32 (b) 62 (c) 22 (d) : 


Ifx = 2° and y= ¥2%" (|| >1), then = is 
IX 


equal to. [Online April 16, 2018] 
x x 
@a% ow-~ @©-= @w* 
x x y y 
cOoSx x 1 
Iff(x)=|2sinx x? 2x], then fees) 
x0 x 
tanx x 1 
[Online April 15, 2018] 


(a) Exists and is equal to—2 
(b) Does not exist 

(c) Exist and is equal to 0 
(d) Exists and is equal to 2 


80. 


81. 


82. 


83. 


84. 


85. 


86. 


87. 
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e346 


Iff(x)= sin noel ,then f" (- ;) equals. 
1+9* 2 


[Online April 15, 2018] 
(b) — 3 log, V3 
(d) V3 log, 3 


(a) V3 log, V3 
(c) = VB log, 3 


2 
Ifx?+ y? + sin y = 4, then the value of “ » at the point 
x 
(—2, 0) is [Online April 15, 2018] 
(a) —34 = (b) —32 (c) —2 (d) 4 
I ( \ 
If for x eo, 4 , the derivative of tan™! [ ons is 
4 1-9x 
vx.g(x), then g(x) equals : [2017] 
3 9 
® Troe ©) Trox8 
( 3xVx (d 3x 
eee 1-983 
Forx ¢€ R, f{x)= |log2 —sinx| and g(x) = f(f(x)), then : 
[2016] 


(a) g'(0)=—cos(log2) 

(b) gis differentiable at x = 0 and g'(0) =— sin(log2) 
(c) gisnot differentiable at x =0 

(d) g'(0)=cos(log2) 


1 
If f(x) =x? -x +5, x> a? and g(x) is its inverse function, 


then g'(7) equals: [Online April 12, 2014] 


1 


= an “ ae 
O-; OF OF @-a 


d 
Ify =sec(tan-!x), then - atx=lisequalto: [2013] 
be 


1 1 
OF OF O1 OW 
x2 2 
If the curves — 7 =1 and y? = 16x intersect at right 
a 
angles, then a value of o is : [Online April 23, 2013] 
4 1 3 
(a) 2 is) (c) = (d) — 
3 2 4 
a -1 
For a>0, t <0. let x=VaS™ * and y=Vab® ‘, 
dy ; : : : 
Then, 1+ a equals : [Online April 22, 2013] 
ra 


88. 


89. 


90. 


91. 


92. 


93. 


95. 


x2 ae 
ee b) =—— 


2 

x“ -x 
Let f(x) = 
x? 42x 


x #0,-2. Then “ f | (x)] (wherever 
xX 


it is defined) is equal to: [Online April 9, 2013] 
-l 3 
@ = 2 (b) —, 
(l1-x) (1-x) 
1 -3 
(e) (d) =——— = 
(l-x)’ d=3) 
2x+3 


Iff"(x) = sin (logx) and y= r( } , then wy equals 
dx 


(a) sin og (22) 


12 
©) (3-2) 


ie 2 2x+3 
© (3-22)? in| 5) 


12 2x+3 
(d) a. tog (2 = =)] 
Let f: 1, 1) >R bea differentiable function with f(0) =— 
land f" (0)=1. Let g(x) =[f (2 (x) +2). Then 2'(0) = 


3-2x 
[Online May 12, 2012] 


[2010] 
(a) 4 (b) 0 (c) 2 (d) 4 
Let y be an implicit function ofx defined by 
x2* — 2x* cot y — 1= 0. Then y'(1) equals [2009] 
(a) 1 (b) log2 (c) -log2 (d) -l 
If x”.y" =(x+ y)”*", then a is [2006] 
dx 
y 
@ > O7% Ov @= 
xy 
ytedt tow dy 
Ifx=e ,x>0, then —is [2004] 
dx 
1+x 1 1=% x 
@ —_— O- = (2 — 
x x x l+x 


Let f(x) be a polynomial function of second degree. 
Iff()=f-Nand a,b,c areinA.P, then f(a), f'(b), f (c) 
are in [2003] 
(a) Arithmetic -Geometric Progression 

(b) A.P 

(c) G.P 

(d) HP. 


If fx+y)= f(x). f(y) vxy andf(5) = 2, 


f'(0)=3, then f’ (5)is 
(a) 0 (b) 1 


[2002] 


(c) 6 (d) 2 
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ntinuity and Differentiability 


Differentiation of Infinite Series, 
Successive Differentiation, nth 
Derivative of Some Standard 


\ TOPIC Functions, Leibnitz’s Theorem, 
Rolle’s Theorem, Lagrange’s Mean 
’ Value Theorem 
96. For all twice differentiable functios f : RR, with 


97. 


98. 


99. 


100. 


101. 


KO)=KY=f'0)=0 [Sep. 06, 2020 (I1)] 
(a) f"(x) Oat every point x € (0,1) 

(b) f"(x)=0, for some x € (0,1) 

(c) f"(0) =0 

(d) f"(x)=0, at every point x € (0,1) 


mn 
If »° tlog,(cos* x) =y, xe [-4. = then : 


2 
[Sep. 03, 2020 (D] 

(a) y"(0)=0 (6) |y'@|+|y"OF1 

(c) |y"(0)|-2 @ |y'@O|+ly"O 3 


If c is a point at which Rolle’s theorem holds for the 


) 
function, f(x) =log, a4) in the interval [3, 4], where 
x 


ae R, then f”(c) is equal to: [Jan. 8, 2020 (1)] 


5 


ot ae oh 1B 
Oa OG O=y OF 


wile 


Let x‘ + y= a", (a, k>0) and #.(2) = 0, then kis: 
x 


x 
[Jan. 7, 2020 (D] 


t aa a 
®O> MO; OF 3 

The value ofc in the Lagrange’s mean value theorem for 
the function f(x) =2x°— 4x? + 8x + 11, when x € [0,1] is: 


[Jan. 7, 2020 (ID] 


4-5 A—af7 
(a) a (b) 3 

2 “reo 
() 3 (d) 3 

1 2 
Popeyi ay 2 Send Ho he” ah =, 
de dx 

then 2+ is equal to: [Online April 9, 2017] 
(a) —23 (b) —24 (c) 26 (d) —26 


102. 


103. 


104. 


105. 


106. 


107. 


108. 


M-317 


Let fbe a polynomial function such that f (3x) =f’ (x), f" 
(x), for all x € R. Then: [Online April 9, 2017] 
(a) f(b) +f! (b)=28 

(b) f"(b)—f' (b) =0 

(c) f"(b)—f' (b) =4 

(d) f(b)—f’ (b) +f" (b)=10 


15 15 
If y = [xeve?=1] | xvi? =I] > then 


is equal to 


(a) 12y = (b) 224) (c) 225) = (d) 225 y 
If Rolle’s theorem holds for the function f (x) 2x3 + bx? 


2 ,d’y___ dy F ; 
(x a rae [Online April 8, 2017] 


1 
+ cx, x € [-1, 1], at the point x= > then 25+ c equals: 


[Online April 10, 2015] 
(a) 3 (b) -1 (c) 2 (d) 1 
Iffand g are differentiable functions in [0, 1] satisfying 
f()=2=g(1), g(0)=0 andf(1) =6, then for some c €]0, I[ 
[2014] 
(a) f'(=38'© (b) f'(c)= 2g") 
(c) 2f'(O=g'©) d) 2f'()= 3g") 
Let f(x) = x|x|, g(x) = sin x and h(x) = (gof) (x). Then 
[Online April 11, 2014] 
(a) h(x) is not differentiable at x =0. 
(b) h(x) 1s differentiable at x = 0, but h’(x) is not continuous 
atx =0 
(c) h’(x) is continuous at x = 0 but it is not differentiable at 
x=0 
(d) h’(x) is differentiable at x = 0 
Let for i= 1, 2, 3, p;(x) be a polynomial of degree 2 in x, p’,(x) 
and p(x) be the first and second order derivatives of p;(x) 
respectively. Let, 


Pi(x) pr (x) pi’ (x) 
A(x)=|P2(x) P2'(x) Pa’(x) 
( 


” 


p3(x) p3 (x) ps3’ (x) 


and B(x) =[A(x)]" A(x). Then determinant of B(x): 
[Online April 11, 2014] 

(a) isa polynomial of degree 6 in x. 

(b) isa polynomial of degree 3 inx. 

(c) isa polynomial of degree 2 in x. 

(d) does not depend on x. 

If the Rolle’s theorem holds for the function 

f(x) = 2x3 + ax? + bx in the interval [— 1, 1] for the point 


1 
c= >? then the value of 2a+ bis: [Online April 9, 2014] 


(a) 1 (b) -1 (c) 2 (d) -2 


109. 


110. 


111. 


112. 


113. 
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e318 ay 


If f(x) =sin (sin x) and f"(x) + tan x f’(x) + g(x) =0, then 
g(x) is: [Online April 23, 2013] 
(a) cos? x cos (sin x) (b) sin? x cos (cos x) 
(c) sin? x sin (cos x) (d) cos? x sin (sin x) 
Consider a quadratic equation ax? + bx + c = 0, where 
3 2 
x x 
2a+3b+ 6c=0 and let g(x) = an tb tae, 


[Online May 19, 2012] 
Statement 1: The quadratic equation has at least one root 
in the interval (0, 1). 
Statement 2: The Rolle’s theorem is applicable to function 
g(x) on the interval [0, 1]. 
(a) Statement 1 is false, Statement 2 is true. 
(b) Statement 1 is true, Statement 2 is false. 
(c) Statement | is true, Statement 2 is true, Statement 2 is 
nota correct explanation for Statement 1. 
(d) Statement 1 is true, Statement 2 is true, , Statement 2 is 
acorrect explanation for Statement 1. 
d?x 
ay equals : 


d’y . dy = 
0 (2) 

d2y \( dy \? ey _ 
Olale) ole 


Let f(x) =x |x| and g(x) =sinx. 

Statement-1 : gofis differentiable at x = 0 and its derivative 

is continuous at that point. 

Statement-2 : gofis twice differentiable atx=0. [2009] 

(a) Statement-1 is true, Statement-2 is true; Statement-2 is 
not a correct explanation for Statement-1. 

(b) Statement-1 is true, Statement-2 is false. 

(c) Statement-1 is false, Statement-2 is true. 

(d) Statement-1 is true, Statement-2 is true; Statement-2 is 
a correct explanation for Statement-1. 

A value of c for which conclusion of Mean Value Theorem 

holds for the function f(x) = log, x on the interval [1, 3] is 

[2007] 


[2011] 


1 
(a) log,e (b) log3 (c) 2log,e (d) 7 logse 


114. 


115. 


116. 


117. 


118. 


119. 


120. 


Let be differentiable for all x. Iff(1) =—2 and 


f(x) > 2 forx € [1, 6], then [2005] 
(a) f(6) = 8(b) £(6)<8 (© f(6)<5 (d) f()=5 
Ifthe equation a,x” + dy jx + cesses + ax =0 


a # 0,n = 2, hasa positive root x= © , then the equation 


n-2 4 


nda, git (n—1VW) Ay Fee + a, =0 has a positive 


root, which is [2005] 
(a) greater than a 

(b) smaller than a 

(c) greater than or equal to o 

(d) equal to a 


If 2a+3b+ 6c = 0, then at least one root of the equation 


ax? +bx +c = 0 liesin the interval [2004] 
(a) 0,3) (6) G,2) (c) (2,3) (d) 0,1) 
If f(x) =x" , then the value of [2003] 


PO SOO, PO. 
1! 2 3! nl 


(a) 1 (b) 9” (c) 2”-1 (d)0. 
Let f(a) = g(a) =k and their nth derivatives 


SM 


ft” (a),g"(a) exist and are not equal for some n. Further 
if 
find SMEO)-~MO-sOLO+/@ _ J 


xa g(x)— f(x) 
then the value of kis [2003] 
(a) 0 (b)4 (2 (d) 1 
d’y dy. 
Ify=(e+ V14 x? )", then (1 +x°)—>+x— is [2002] 
dx dx 
(a) ny (bb) -nv O - (d) 2xy 


If2a+3b+ 6c=0, (a, b,c € R) then the quadratic equation 
ax*+ bx +c =0 has [2002] 
(a) at least one root in [0, 1] 

(b) at least one root in [2, 3] 

(c) atleast one root in [4, 5] 

(d) None of these 
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Continuity and Differentiability 


(8) We know [x] discontinuous for x —«Z 


(x)= || may be discontinuous where - is an 
integer. 
So, points of discontinuity are, 
x=+2,+4, +6, +8 andO 
but atx =0 
lim f(x) =0= f(0)= lim f(x) 
x07 x30" 


So, f(x) will be discontinuous at x =+2, +4, +6 and+8. 
d) Since, function f(x) is continuous at x = 1,3 


~fO=f0) 


>aet+be!=c (1) 
£3) =fC°) 
9c = 9at+6c > c= 3a (ii) 
From (i) and (ii), 
b =ae(3-e) ...(iit) 
ae*—be* -l<x<l 
f(xy= 2cx l<x<3 


2ax+2c 3<x<4 


f'Q) =a-6, f'(2) =4c 
Given, f'(0) + f'(2) =e 


a-b+4c=e (IV) 
From egg. (i), (ii), (iii) and (iv), 


a—3ae+ae? +12a =e 
=> 13a—3ae tae’ =e 


oe e 
e& —3e+13 


(a) lim |] =A => lm »|2-{4}] =A 
x>0 LX x>0 | Xx x 


=> tlm4 r{4}- 42 4-0=A 
x 


x0 


>a 


As, f (x) = [2?]sin(zx) will be discontinuous at non-integers 
And, when x=JA+1 > x=V5, 


which is not an integer. 


Hence, f (x) is discontinuous when x is equal to VA+1 


_ Hints & Solutions 


M-319 


_ (1, (143x 
6) tim f(s) = im ( Lin( #34) 


= tim{ BOS n= 29) 

x0 x x 

= tim{ 2A 3 2m?) 
x0 3x —2x 


=342=5 
Ax) will be continuous 


k= f(0) = lim f(x) =5 
x0 
(b) Since, f(x) is continuous, then 


ene _ (2) 


aa 4 


lim V2cosx-1 = 


yok cotx—1 


4 


Now by L- hospital’s rule 


1 
| v{ ) 
lim La v2 =k >k=! 
x95 cosec x (2) 2 


(@) LHL. lim [(s1-[=]}-9-0-3 


x47 


lim o]-|2|=4-1-3 
Ra. tim, [x]-|2 


(4)=[4]-|$]=4-1-3 


-- LHL=f(4)=RHL 
. f(x) is continuous at x = 4 


lim b\(x-17)}+3=(5—-2)b+3 
(@® RAL. lim, \(x-2)|+3=(5-z) 


{(6)=LALL. lim a(x x)| t 1=a(5 T) +] 


5 
*. function is continuous at x = 5 
“. LHL=RHL 
(5-1) b+3=(5-n)atl 


=>2=(a-b)(5-n) > a-b= 


M329 


8. 


10. 


www.jeebooks.in 


(c) Given function is, 
|x|+{[x], -l<x<l 
l<x<2 
2<x<3 


fea yrtleh 


x+[x], 


-x-l, -l<x<0 


x, O0<x<l 
= «2x, l<x<2 

x+2, 2<x<3 

6, x=3 


=>fCD=0,f(-1") =0; 

fO)=-1,f(0) = 0,f(0")=0; 

FO)= LID = 2/0) = 25 
FOAD=4,f(Q)=4,f/2)=4; 

£3)=5,fB3)=6 

f(x) is discontinuous at x = {0, 1, 3} 

Hence, f(x) is discontinuous at only three points. 
(d) Let f(x) is continuous at x= 1, then 
SO)=AY=AV) 

=> S=at+b (1) 

Let f(x) is continuous at x = 3, then 
A3)=f3)=f3') 

=> at+3b=b+15 ...(2) 

Let f(x) is continuous at x = 5, then 

AS) =AS)=A5°) 

=> b+25=30 

=> b=30-25=5 

From (1), a=0 

But a=0, b=5 do not satisfy equation (2) 
Hence, f(x) is not continuous for any values of a and b 
(a) Ifthe function is continuous at x = 0, then 


Lim, f(x) will exist and /(0)= Mises f(x) 


x90, x e%-] 


Now, lim f(x) = lim e 1) 
x70 


_ (erx-l-kx tx 
= lim 5 
x90" (ay (*=1) 


p + 2x4 (2x)" t (2x) t -| l-kx+x 
2! 3! 


x30 (x) ( or (2x)° . (2x) ) \ 
IEE EBs 


2, 3 
G-br+ ee. 


— lim 3! 


x>0 3 3 
[2 5g Og .| 
2! 3! 


L 


11. 


12. 


13. 


For the limit to exist, power ofx in the numerator should be 
greater than or equal to the power of x in the denominator. 
Therefore, coefficient of x in numerator is equal to zero 
=> 3-k=0 

=> k=3 

So the limit reduces to 


Hence, f(0)=1 
(c) Since f(x) is continuous at x = 2. 


ohm [aya 7?) 


1 


> lim(x-l)?-* =k 1” form) 
x2 


here t= iat Se a 
x2 2-x +.322-x 


-1 
© Int @)=S(a/2) 
=> k+2/5=1 > k=1 : > ee 
5 5 
ia 2b? — 4b 
aoa oe 
+} +-—___ 
©) 0 1 V2 


Continuity at x = 1 
2 
7 >a= 4/2 


Continuity atx= /2 a= /2 


2b? -4b 
a= 2/2 
Put a= 2. 


2=b?-2b >b?-2b-2=0 


_ 24V4442 14.5 


2 


So, (a,b) = (/2,1-v3) 


b 
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Continuity and Differentiability M-321 
14. (c) Since f(x) isa continuous function therefore limit of 4 a: oa 
f(x) atx +0 = value of f(x) at 0. lim 
2 9 x2 x90 2 3x 
x — 
Hae Py Se 2 
x0 x90. (xX ( *) (® 
sin| — |log} 1+— ace 
& 4 2 
2 lim1 
ie = 2 x30 3 {rim "= =| 
x 9 . 2 3X x90 X 
= lim x ( is as 2 
oay sin} ~ || log) 1+~ : ie 3x)" 
xX R : 4 (2) 
R x X 2 J 
R 4 ~ 2/12 
, 911} 9 
af eX -1 17. (a) Let f(x)=[x]+| 1-x], —l<x<3 
a e 4k where [x] = greatest integer function. 


a Le fis not continuous at x = 0, 1, 2,3 
x0 sin log [ 1+ *| But in statement-2 f(x) is continuous at x =3. 
Hence, statement-1 is true and 2 is false. 


x x 
k 4 18. (b) u(x)= , which is discontinous at x = 1 
x 
on applying limit we get 1 
4k=12>k=3 = = 
PO" Fu 2 ut DuD’ 
15. @)_ Since f (x) = = 7 which is discontinous at u =— 2, | 
(m—x) 
: = when u =—2, then : =-2 x= 
Continuous at x = 7 x-1 2 
L.H.L = R.H.L = f(a) 1 
Let (x —x)=0,0>0whenx > 2 when w= 1, then Pa i iain 
lim [2 —cos0 -1 Hence given composite function is discontinous at three 
lid 0° points, x= 1, : and 2. 
i 19. @ fog=f(ge))=f0-|x) 
90 ) v¥2-cos0 +1 
=-1+|I-|x|-2| 
_ lim l-cos8 1 |. = 
6 ge ge NY =—14|-|x|-1]=—1+| x|+]| 
; ie Let fog=y 
1 lig 2sin°0/2 2 lim Si! 6/2 sy=l4tx|4 
2030 §692 2 850 92 
ey _ j-l+x+l, x20 
TIS |-1-x41, x<0 
sin x 
ee: Se ( lim -1) Ibs x>0 
4 bene = -x, x<0 
i (2) = LHL at (x=0)= lim (—x) =0 
ey jet x=0)= ie 
16. (b) Given that 3 9 5 
: 1—cos3x . | RHL at (x=0)= lim (x) =0 
lim f = al ] 
x30 x x0\ 1—cos3x When x= 0, then y=0 
Hence, LHL at (x= 0) = RHL at (x =0) 
2 (og 4) = value of y at (x = 0) 
= 53 lin| 4.9 Hence y is continuous at x = 0. 
2 ae 2 x0 sin2 3x Clearly at all other point y continuous. Therefore, the set 
2 of all points where fog is discontinuous is an empty set. 
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24, 
20. 


21. 


22. 


23. 
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a) Let f(x) =[+]eos{ ==") 


We know that [x] is discontinuous at all integral points 
and cos x is continuous at xe R. 
So, check atx=n,n EI 


: 2x=1 
LHL= lim [*Jeos{ 5 )r 


xn 
2n-1 
iw \n=0 
2 


= (n=1)cos{ 


(‘. [x] is the greatest integer function) 
. 2x 
RHL= lim, [x]cos 


1) 
Tv 
xn 


2 
= ncos| =n =0 
2 
Now, value of the function at x = n is 
S(@=0 
Since, L.H.L= R.H.L. =f(n) 


-. f (x) = [x] cos [ 


2x-1 


is continuous for every real x. 


) Consider a < f(x) <V6-x 


x27 
lim f(x)=2 [By Sandwich theorem] 
x27 
x : 
lim —-=1 lim /6-x =2 
NOY ha) eae 


Hence by Sandwich theorem lim, f(x) does not exists. 
x2 


Therefore fis not continuous at x = 2. Thus statement-1 
is true but statement-2 is not true 

(d) Statement - | is true. 

It is the definition of continuity. 

Statement - 2 is false. 

xsin(1/x),x #0 


(c) Given that f (x) -| ‘ , 
X= 


Atx=0 


mere 


h>0- 


=0 x a finite quantity between — | 
and 1=0 


RHL= lim Asin Lai 
hor h 

Also, f(0)=0 

Thus LHL = RHL= /(0) 

-. f(x) is continuous on R. 

but fp (x) is not continuous at x = 0 


25. 


26. 


27. 


(b) LAL = lim f(x) 


(atx=0) x0 


; pyc at 
ae sin{(p +1)(—h)}-—sinh - 
h>0 —-h 


RH.L= lim f(x) 


(atx=0) x30 


oat Vxtx? —Vx  vxtx? +vx Io 


h0 33/2 sage i ~ 14] 2 
f(O)=2 
Given that f(x) is continuous at x =0 
1 

“pt2=qry 

ee 
aca ar 

; 1 2, 

(b) Given, f(x)= —-; is continuous at x=0 


x Fy 


oi fie bee 
= fO= lim a 


al 
2x 4) _ 
fie eee E fom 
x0 x(e**-1) ”° LO 
.. Applying, L'Hospital rule 
Differentiate two times, we get 
4e?* 


0) = lim 
f( ) x>0 2(xe?* 2+ e?*. 2x 


4e°* 0 
= lim — form 
2x 2x 2x 0 
x0 dye" +2e°° +207 
: 4e>* 4.e° 
= lim 


x0 4(xe™* +07*) 4409) 


ee 1 
(c) Given that f(x) = is continuous in | 9 = 
4x—1 2 
# (2) = lim f(x)= lim f(x) 
4 an nt 
x>— x>— 
4 
lim f(x) = lim s(Z n) 
a h>0 4 
x>— 
4 
1-tan{ = +A) ;_ittanh 
= lim h>0 = jim — tank 
tat 4(2 +2) oe hoo 4h 


= lim : 

hool-—tanh 4h 4 2 
(b) Let ais a rational number other than 0, in [—5, 5], 
then f(a)=aand lim f(x) =—a 


xa 


—2 tanh -2 1 . tan 
=—= sli =1 


“.x—>a and x — a’ is tends to irrational number 
.. f(x) is discontinuous at any rational number 
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Ifa is irrational number, then andalso f"(x)>4 


f(a)=—aand lim f(x)=a . 7 


.. f(x) is not continuous at any irrational number. For x =0, 5-2 

lim f(x) = f(0)=0 => f'(6)217 

x0 

.. f (x) is continuous at x =0 Hence, f(5)+ f'(5) 2 28 
31. (10.00) 


28. (a) 


f(x+y) = f(x) + f(y) 4397 $27 


Differentiate w.r.t. x: 


f'(x+y) = f'(x)+0+y? +2xy 


Puty=-—x 
f'\O) = f(x) 42° - 2x7 Ai) 
a3 fim? @ is 7) 20 
‘ x>0 XxX 
f(x) = max.{ x, x eyed ie 


From equations (i) and (ii), 


x, «<0 
> f(natx, O<x<1 fx) = (7 +I) > f'B) =10. 
x’, x21 -x-1 


.. f(x) is not differentiable at x=0, 1 


a 2 
29. (a) f(x) is differentiable then, f(x) is also continuous. 32. @  f(x)= a7 tin a leas 


. lim f(x)= lim f(x) = f(z) 1 
xont ron gn x>1 
>-l=-K,>K,=1 y 
iN 
2K\(x-m) : x<u 
Ftaa| oat 
-K,sinx x>7 
Then, lim f(x) = lim f(x)=0 
xon xn 
2K, 5; x<0 
re={ ee (1,0) 0,0)} (1,0) 
—-K,cosx 3; x>1 


Then, lim f(x)= lim f(x) 


Ba 19 xT 


1 


2K, =K,>K, v 
y' 


So, (K,, K,) = @ 7 It is clear from above graph that, 
- ; : . f (x) is discontinuous at x = 1. 
30. (b) Let f be twice differentiable function Le.contnusivon ei) 


“f'@)21 f(x) is non-differentiable at x =—1, 1 
oa: i.e. differentiable on R— {-1, 1}. 
= £6)- FQ) >1 


3 33. (©) LHL= lim sin(a + 2)x +sinx 


= f(5)>3+/Q) Wins . | 
_ 4s. ( sin(a +2)x (aye ia sin x pny 
=> f(5) 23+8=> f(5)211 x>0\ (a+2)x ee eo 


34. 


35. 


36. 


37. 


38. 
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S(0)=b 
I 
_ 
fan (1+3h)? -1 
h>0 h 


RHL = =1 


Function f(x) is continuous 
lim f(x)= lim f(x)= f(0) 
x30" x0 


a+3=1 > a=-2 
and b=1 
Hence, a+ 2b=0 
(a) It is given that functions fand g are differentiable 
and fog is identity function. 


(fog\x)=x => f(gx))=x 

Differentiating both sides, we get 

f'(g@) -g'@)=1 
Now, put x = a, then 

f(a) -g(@=1 

f'()-35=1 

ao 

f'O= 5 
(Bonus) For a constant function f(x), option (1), (3) and 
(4) doesn’t hold and by LMVT theorem, option (2) is 
incorrect. 
(a) From, LMVT forx € [-7,—1] 
fCD-fD ., 

(-1+7) 
From, LMVT for x € [-7, 0] 
f@-S(D , 

(0+7) 


S(-)+3 ., f(-1) <9 
6 


a <2 > f0)<11 
F(0)+f-1) <20 
(c) * f(x) is non differentiable at x = 1,3, 5 
[*. |x—3]is not differentiable at x = 3] 
Z AA) =AKD + AA3)) +HA5)) 
=1+1+1=3 


sin(p +1)x +sinx a 
x 


(c) f@= q 


Vx? +x -vx 
a 
x2 


Therefore, f(0-) =f(0)=f(0") ...(1) 


x = (is continuous atx =0 


x>0 


39. 


40. 


£(0)= Lim fO-A)= Lim sin(p + 1)(—A) + sin(—A) 


h>0 -h 
Lim| ne *0h so] 
h->0 —h h 
a etn 
h>0 h(p + 1) h>0 hh 
=(pt+1)+1=p+2 (2) 
Vi +h—-Nh 
And f(0')= L™ £0+h)= 733 


1 
(a)? | Va+1-1] 


_ VA+i-1. Vh+141 Li h+1-l 
= Lim x —- Lam—_————_ 
no0 OA Vhtl4+1  20h(Wh+1+1) 
1 1 1 
= Lim 
kstdhel+1 141 2 (3) 


Now, from equation (1), 


I 
SO)=fO=fO) >pt2=4= 5 


3 1 
(P,Q) = (-3.3] 
(b) f(x) =In (sin x), g (x) =sin (e*) 
=> f(g(x)) = In (sin (sin e*)) =—x 
=> f(g(x)) =- a 
But given that (fog) (a) =b 
 -a=bandf ‘(g(a))=a,i.e,a=-1 


a? + o?—(- 1) 


1 . =3 
q= an a) 


 av—ba-a= 
=>ao’-—ba-a=1. 


(c) g (c) — lim g(x) — gc) 


x>c xX—-C 


Since, f(c)=0 


er(e= tim 2: itpcq>0 


— ©, iff(@)< 0 


=s'O=f'O=-f°O 
2f'(c)=0=>f(c)=0 
Hence, g (x) is differentiable iff ‘(c)=0 


and g'(c)= ie 
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Continuity and Differentiability 


(a) Since, f(x) = 15—|(10 —x)| 
. 2(x) = f(x) = 15-|10-[15 
=15-||10—x|-5| 


.. Then, the points where function g(x) is Non- 


[10 —x|]| 


differentiable are 
10—x=Oand|10—x|=5 
=>x=10andx—-10=+45 
=>x=10andx=15,5 
(a) Let g(x)=f(/(/Q))) + (FO) 
Differentiating both sides w.r.t. x, we get 
BMO=F SFOS PO)S'O) + 2F COS) 
Df FFOMF FOL + 2FD FW 
=f FA)P MAD + 2f DPM 
=3x3x3+2x1x3=27+6=33 
(b) Since, f(x) =flx) 
ro _, 
f(x) 
£0 _ £0 
f(x) I(x) 
=> Inff®)|=x+c 
fix) =+e""° (1) 
Since, the given condition 
flly=2 
From eq" (1) f(x) = e*** = e’e* 
Then, f(I)=e-e! 
=> 2=e-e 


45. 


Then, 


dx = Idx 


> =e 
e 


Then, from eq’ (1) 
2 
f= = 
7 _ 2 
= f@=- 


Nowh(x) =f(Ax)) 
= NX=f (fo) -f'@) 


242 
W)=fQ)-SW= Fe 5 e=4e 


4, 2<x<0 
Bs 
@ fe) x-1, O<x<2 
+1, -2<|x/<0 
Then, fx) = 
an KD} Pe -1, o<|x/<2 


=> fi\x|)p=x?-1,-2<x<2 


46. 


M-325 
“ l+x?-1, —2<x<0 
> gx)= 
(x? -1)+|x?-1|, O<x<2 
x’, —2<x<0 
= 0, O0<x<l 
Ax?-1), 1s<x<2 


g'(0)=0, 20°) =0, 21) =0, 21) =4 
=> g(x) is non-differentiable at x = 1 
=> g(x) is not differentiable at one point. 


(b) Consider the equation, 
x log, (log. x)-x°+y?=4 


Differentiate both sides w.r.t. x, 


log, (log, x) +x: : ox+2yZ =0 
x- log, x dx 


€ 


1 dy 
log (log, x) + —2x+2y— = 
g-(log, x) iss Ve =O (1) 


é 


When x=e,y= ./44¢2. Put these values in (1), 


041-264 2V4re? =0 


dy 2e-1 

a 24+ 

(a) f(x) =sin |x|— |x| + 20-7) cos |x| 
There are two cases, 

Case (1),x>0 
f(x) = sin x—x+ 2(x— 7) cos x 
f(x) =cosx—1+2(1 
f(x) =3 cosx—2(x—1) sinx—1 

Then, function f(x) is differentiable for all x >0 
Case (2) x <0 


fx) =- sin x +x + 2(x—1) cos x 


0) cos x— 2 sin (x— 7) 


f(x) =—cosx+1-—2(x—2) sinx +2 cos x 

f(x) =cosx+1—2(x—1) sinx 

Then, function f(x) is differentiable for all x <0 

Now check for x =0 

f'(0) R.H.D. =3 —-1=2 

f'(O)LAD.=1+1=2 

L.H.D.=R.H.D. 

Then, function f(x) is differentiable for x = 0. So it is 
differentiable everywhere 

Hence, k= 0 


www.jeebooks.in 


M326 


47. ) Given =] le ce LED = tim ATEN Dsin|-h1-0 _ 4 
. 8-2|x| 2<|x|<4 h0 =h 
.. RHD=LHD 
Therefore, function is differentiable. 
atx =0. 


Since, the function f(x) is differentiable at all the points 
including mand 0. 
i.e., f(x) is every where differentiable . 
Therefore, there is no element in the set S. 
=> S = (an empty set) 
50. (a) S={(A,u) ERR: f(t) =(Ale—p) sin (Qt), te R 


-: f(x) is not differentiable at—2,—1, 0, | and 2. F(t) = (\Ajel"!— 2) sin (2|t}) 
.. S= £2,-1,0, 1,2 
a , tea} (\Ale’—p)sin24, t>0 
48. (c) Consider the function = ‘ 
(\A\e‘—w) Csin 22), t<0 


fox)=max{-|xb—vi=2° } 
(|A |e’) sin 2¢ + (JA |e’ — p) (2cos 24), t>0 
Now, the graph of the function I'O | Alert sin 2¢ +(e — p) (200828), <0 
y As, f (0) is differentiable 
.. LHD =RHD at t=0 
=> |A|. sin2 (0) + (Ale°— 11)2 cos (0) 
=|Ae . sin 2 (0) —2 cos (0) (|Ale~ °— 1) 
=> 0+ ((Al-p)2=0-2 (A|—p) 
=> 4(\A|-W)=0 
=> =n 
So, S=(A, = {A eR& pe [0, 0)} 
Therefore set S is subset of R x [0, 2) 


ag x<l 
iti i i i 51. @ f@= 
From the graph, it is clear that f(x) is not differentiable at x (a) f(x) [ dgeel (nib) xe 


1 1 : . 
. f (x) is continuous 
ee a) | | r 
=> lim f@= lim a+cos’ (x+b)=f(x) 
1 l x17 x17 
Then, K= {350 =} -l=a+cos!(1 +5) 
° 2 2 
v2" * V2 cos'(1+b)=-l-a oa (a) 
Hence, K has exactly three elements. f (x) is differentiate 
49. @) f(x) =|x—2|(e*!-1)sin| x | = LHD=RHD 
Check differentiability of f(x) at x = 1 and x =0 — <jS =! 
atx=T: yl-(d+5)" 
2 
_. |mth—n|(e**t-1)sin [2 +h|-0 => 1-(i+b/=1>5=-1 (b) 
R.H.D. ae i From (a) => cos (0)=—1—a 
n-hl_ 1) 65 a, ee! 
LHD=km/” h-m|(e l)sin|a—-h| 0 0 a l-a 5 
h0 —h 
.* RHD=LHD ag ees —n—2 © 
Therefore, function is differentiable at x = 1 2 2 as 
atx =0: 
a 7n+2 
_ {h—n|(e"-1)sin|h|-0 _ b 2 


RH.D.= lim 0 
h>0 h 
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52. (c) Since g (x) is differentiable, it will be continuous at x =3 


2. 1 
i = ij _)* sin—,x#0 
Par ee 
2k=3m +2 AL) ; “* 
Also g(x) is differentiable at x =0 For g(x) 
lim g'(x)= li ; 
pa ate LHL = lim 4-A? sin( 1] 
h>07 h 
ars =m = 0” x a finite quantity between —1 and 1 = 0 
+ 
1 
k=4m (2) RHL = lim, n?sin( +) = 
Solving (1) and (2), we get ida 
Also g(0) = 0 
2,8 ee ee _ 
=f) pS . g(x) is continuous at x = 0 
m= >> k 5 
kim=2 55. (0) s(s)=b-2)= 40") , x-220 
53. (b) Let | f(x)| $2, vx eR ii ai 
Now, at x = 0, | f(0)| < 0 x-2 2 
=f (0) =0 ees 
_ S(A)-fO)_ |. f(r) “ani 
of! = | =] Similarly, 
i (0) 0 h-0 ist h AD) ” 
x-5 , 5 
h f (x)= |x-5 -| 
Now, OO <i (@ |f@)\<x) Poss.  a=2 


; f (x) =|x-2|+]x-5| 
=> -|r|s LM <a 
h ={x-2+5-x=3,2<x<5} 


Gy OG QO) alah CMe sear 
hoo A f' @)=0,2<x<5 
(using sandwich Theorem) f' (4)=0 
.. from (1) and (2), we get f(0) = 0, ~* Statement-1 is true 
ie. —f (x) is differentiable, at x = 0 
Since, differentiability > Continutity Y 


“. | f(x)| < x’, for all x eRis continuous as well as 
differentiable at x = 0. 


soir 
54.) f= vsin{ x20 : —Xx 
0, x=0 

and g(x) = x f (x) Since f(x) =3, 2 <x <5 is constant function. 
For f(x) So, it continuous in 2, 5 and differentiable in (2, 5) 
LHL = im | isin +) eee 

ho>07 h and f(5)=|5—2| +0 =3 statement-2 is also true. 
= 0 x a finite quantity between —1 and 1 = 0 56. (@ _ |sin x| and e” are not differentiable at x = 0 and |x? 

; is differentiable at x = 0. 
RHL = lim hsin— =9 .. for f (x) to be differentiable at x = 0, we must have 
+ 

seis a =0, b= 0 and c is any real number. 

Also, f (0) = 0 


57. (b) Given x+|y|=2y 
x+y=2yorx—y=2y 
=> x=yorx=3y 


Thus LHL = RHL = f(0) 
.. f (x) is continuous at x = 0 
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This represent a straight line which passes through origin. 
Hence, x + | y|=2y is continuous at x =0. 

Now, we check differentiability at x =0 
x+|y|=2y>xt+y=2y,y20 

x-y=2y, y<0 


Xi, y< i 60. 


Thus, rioi-{y, je6 


iets ee 


Since, L.H.D #R.HD. atx=0 
.. given function is not differentiable at x =0 


lim x f(a)-a7 f(x) 


xa 


58.  (c) 


x-a 
Applying L-Hospital rule 
tim 2xf(a)-a°f'®) 


xa 1 


= 2af (a) — a” f(a) 


ate. 
59, (e) Giventhat, F@)51% psin{ 1) itx ; 
0 eet 


Atx=1 


R.H.D. = lim i) ees 
h>0 h 


62. 


ica -0 
= lim = lim sin 
h>0 h h>0 


1. a finite number 


Let this finite number be / 
ine 


h>0 —h 


—hsin (+) 1 
= lim hy lim sin =) 


h>0 —h h>0 


1 
= —lim sin( 4) =_ i =_ 
Aut h (a finite number) =—/ 


Thus R.HD+#LHD 
.. fis not differentiable at x = 1 


61. 


63. 


Atx=0 £'(0)=sin 


1 x-1 ( 1 ) 
7 COS 
(x-l (x-1) x-1)] 5 
=~sin 1+ cos 1 


.. fis differentiable at x =0 
(a) f(x)=min {x+1, |x| +1} 
=> f(xyHxt+1VxER 


Y 


(I, 0) 
y 


Since f(x) =x + 1 is polynomial function 
Hence, f(x) is differentiable everywhere for allx ¢ R. 


=" x<0 
© f=) * 
—, x20 
l+x 
Sx) =~ is not define at x # 1 but here x <0 and f(x) 
-x 


x 
= ioe is not define at x =—1 but here x > 0. So, f(x) is 
x 


continuous for x € R. 


x 


d-»’ x<0 
and f (x)= 

a 0 

(l+x)?’ 


f(x) exist at everywhere. 


(b) Given that |f(x)—f() |< (xy), x, y € R...(i) and 
f(0)=0 


Hm 
Po = jim] EBL im wr 
h—->0 h hoo] A 


=> If@|s0 => fix) =0 
=> f(x)=constant 

As f(0)=0 

=> f(lj=0. 


‘ 1+h)-fd 
© f= jin LO2D=f0), 


Given that function is differentiable so it is continuous 
also 
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sind dies fQ+h) Se panne (iy =0 66. (c) (a+V2bcosx)(a—V2bc0s y) =a’ —b" 
ho h Differentiating both sides, 
Hence, f (I) = tim “9 =5 (-V2b sin x)(a— 2b cos y)+(at J2bcos x) 
1—> 


(4,1) (V2bsin y= 0 
64. (c) Giventhat f(0)=0; f(x) = xe Us" 


_& (/2bsin x)(a —V2b cos y) 


zs h = 
RHL.= lim(0+h)e*!" = lim —— =0 d 
pt ) as kx (a+ 2bcos.x)\(-V2bsin y) 
(1) dy a-b dx a+b 
=]j hh ee = > = 
LHL = lim(0—Ae =0 dx (z *) a+b dy a-b 
therefore, f(x) is continuous at x= 0. a“ 
1 1) 6 
(14 143 4. } 
Ah _ y=) kcos {Zeostx— sin ka 
Now, RHD= lim 0+" f 36 ae ey Py 5 5 
h>0 h 
(1.4) eee mide 
hh etcos @—7 and sin ane 
= = 5 
Lips iim Oo" 14 : 
h—>0 —h 6 
therefore, L.H.D. # R.H.D. y= ~ kcos! {cosa cos kx — sin asin kx} 
Jf (x) is not differentiable at x =0. k=l 
6 
2 2 
65. @ Let u=tan! | ua =| = dk cos (cos(Ax + a)) 
x k=l 
6 6 
Put x =tan0 > 0=tan! x = Dkk +a) = ¥ (kx + ak) 
_1( secO—-1 4 ) a = 
“.u = tan ren al tan | tan 3 P 
an 
a % Baye - OO) 91, 
=—=-—tan!x X kl 
2 2 68. (Bonus) It is given that 
du | Ay 1 x = 2sin® —sin20 (1) 
"bh 2 (1+x°) y = 2cos0 — cos20 ...(ii) 
Differentiating (i) w.r.t. 8, we get 
_ 1] 2xv1 —x? dx 
Let v = tan 2 — =2cos0—2cos20 
1-2x d0 
. ol Differentiating (11) w.r.t. 8; we get 
Put x=sind>o=sin” x 
sangoted Dj Seb eran 
(Stn |e tan !(tan 20) ae . . 
cos 2 From (ii) + (1), we get 
= 2h =2sin1 x Ca sin 20—sin 8 
‘ dx cos@—cos20 
ke dein’ cost! 
dx 1—x? 7 an 30 
7 <a ac (iii) 
du _duldx _ V\-x 2sin —.sin — 
dv dv/dx 4(1+x") = = 
Again, differentiating eqn. (iii), we get 
(4) 52 : 
dv (=-4] 10 d Lee: 30 dO 
dx 2 2 dx 
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2, a ks 
d*y 2 2 


dx2_2(cos@—cos 26) 


ay. 8 3 
dx’(@=n) 4-1-1) 8 


2sina cosa 
+ 


2cos? a 1 


in ' 
69. (a) y(a) = COs @ 5 sinq _ — 
sec” a \ SINQCOS® sin“ q@ 


m4 Setoente’o aickunisoone 


3m 
=|1+ cot a|=—1-—cota Boe 


— =cosec“a os =4 
da ra da ont 


lo - 
70. (b) Given, x rind 4 > 8 


1.(-2x) er) 
y.—$_ —— + y'v1l-x 
2V1-x? 


x.(-2 A 
=-4la/l v4 ( D5 


(| ee 
xy Ly! hug? 24 y4 xy-y 
1-x L=y* 
Hite a |e iy 
1=y7 ae 


gx} gfe 
4 2 
, V45+1)__ (1+45) 
215 4V3 
,__N5 
2 
71. (b) Given, e’+xy=e ..(1) 


Putting x =0 in (i), > e=e>y=1 


On differentiating (i) w. r. tox 


dy dy 
y —+x—=—+y=0 ii 
“dk “re - a) 


72. 


73. 


Putting y= 1 and x=0 in (11), 
dy dy 1 

e +O4 =- 
i 0+1=0> oe 


On differentiating (ii) w. r. tox, 


2 2 
SEV OPEN gO Vg 
dx dx dx de dx dx 


Ait) 


Putti 1 0 ee iil 
utting y= 1,x=Oan as : in (iii), 


2 2 
d 1 2 d 1 
e =0 ae 
dx ee dx 
dy d’y _( ii 
Hence, dx’ dx = ae 


(=) 
@ f(x)=tan"\ tanx+1 


T TU 
So, f(x) = (4 x}=3 4 


T 
Lety= >fQ)= ae 


af (y) 
Now, differentiate w.r.t. y, aes 2. 
2 
V3 1. 
a eo ae 
(none) 2y= eel l 
—cos x —-——sinx 


sin] ——x 
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74. (b) f(x)=min {sinx, cosx} S"Q)= 6 => f"3)=6 


Axa t fet f" 2)x+ fF") 


f'()=a>3+2at+ b=a>at+b=-3 (1) 


also f"(2)=b > 12+2a=b=>2a—b=-12  ...2) 


seeeee see eee 


and f"(3)=c>c=6 


Add (1) and (2) 


Serer) > > eee 3a 15>a 5=>b=2 


=> flxy=x-5x°+2x+6 


ee er er 


=> f(2)=8-20+4+6=-2 


y=cos x 
: ; 3m Tt 77. )  x=3tant> ee 
fx) is not differentiable at x = a dt 
d 
S 3a 0 and y= 3 sect => =3 sect - tant 
= aa dt 
dy/dt 
3n —-nm 3m 1 “ wee ae aE ig 
= SSP aa" dx dx/dt"" dx sect 
75. (a) Consider the equation, . a *y d (si dt 
ie 7 sin f) - 
(2x) = 4ey dx dt d. 
Taking log on both sides _cost: | > 
2y In(2x)=Ind+(2x-2y) (1) Sa 
Differentiating both sides w.r.t. x, d’ + ie * 1 ( 1 i 
Ge 4) 
ryt242 in(ax) 2” =04+2-22 
2x dx dx l 
2% (+in(ax)=2-2% = 22-9) 2 
dx x x ae 1 , = 
78. (b) Here, — = ———— 2°°™ Jog 2. ——— 
From (1) and (2), dt , [cosee 5 [2 -1 
1{ In2+x 
Satin 2x) -1-1[ #2 =) wl ys, a 
dt 2 sec" x Vx? -1 
=> (+n 2° B14 in2x)-[ dy 
dx dy 2 ae = af 20088 Me sec My 
_ xIn(2x)-In2 = dx dx ose" eosec| 
76. (c) Letf{x)=x3+ ax’? + bxtc d 
y 
f'(®) = 3x2 + 2ax+b=>f'(1I)=3+2atb dy ag [| 2elt -y 
dx dx geosec—l, x 


f" (x) =6x+ 2a => f"(2)= 12+2a de 
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79. 


80. 


81. 
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cosx x 1 
(a) f(x)=|2sinx x? 2x 

tanx x 1 
= cos x (x2 —2x*)—x (2 sin x— 2x tan x) 

+1 (2x sin x—x? tan x) 

=—x* cos x — 2x sin x + 2x? tan x + 2x sin x — x? tan x 
=x? tanx—x*cosx =x? (tan x—cos x) 
=> f(x) = 2x (tan x — cos x) +. x2 (sec? x + sin x) 

' 

; x 


x0 x 


2 


ies 2x (tan x — cos x) + x” (sec” x + sin x) 
x0 x 


— lim 
x0 


=2(0-1)+0=-2 


Sp tin 2 oy 


x0 * 


(tan x — cos x) +x (sec? x + sin x) 


(a) Since f(x)= sin”! 2 =| 
1+9* 


Suppose 3* = tan ¢ 


=> f(x)=sin"! d = = sin“! (sin 2A) = 2¢ 
1+tan“t 
=2 tan! (3x) 
So, f’ (x)= ——_ x 3* log, 3 
1+(3*) 


= 3 xlog, V3 


(a) Given, x2+)*+siny=4 
After differentiating the above equation w. r. t. x we get 


1 
= —x V3 xlog, 3 
5 Se 


dy dy 
2x +2 } =0 (1 
re cos y ae (1) 


d 
> 2x+(2y +cos y) 2 =0 
dx 


dy —2x 
dx 2y+cosy 
At(—2,0) (“) _ -2x-2 
—~ dx (-2,0) 2x0+cos 0 


at 
=> |— =— 
dx (-2,0) 0+1 


82. 


83. 


#) iy 
=(4 - ...(2) 


Again differentiating equation (1) w. r. t tox, we get 


2 2 
540| 2") 49942 
dx dx’ 


2 ] 
sin y wie ee 0 
dx dx” 


: dy ‘ d*y 
=>24+(2-sin + (2y+cos =0 
( (2) (2y y) ae 


d’y : wy) 
=> (2y+cos 2—(2-sin 
(2y y) ae ( »[ ie 


2: 
2-(2-sin (2) 
IX 


dz 
_ = 

dx? 2y+cos y 
So, at (— 2, 0), 
d*?y -2-—(2-0)x4? 
dx 2x0+1 


dx? 1 

2 
= £Y __34 

dx 

cf 6xvVx 1 
(b) Let F(x) =tan jot wherex (0.5), 
=] Bey. =] 3/2 
=tan 1-x3/2)2 =2 tan” (3x°") 


As 3x2? € [0.2] 


2 


Sided epee? elon” er 
4 8 8 


F 1 9 
Oe cg 5x3x 2x xia Vx 
dx 1+9x 2 1+9x 

On comparing 

B= Tox 


@) g(x)=f(f@)) 
In the neighbourhood of x = 0, 
f(x) = |log2—sin x| = (log 2 —sin x) 


. g(x) =|log 2— sin| log 2 — sin x|| 
= (log 2 — sin(log 2 — sin x)) 
“. g (x) is differentiable 
and g'(x) =—cos(log 2 —sin x) (— cos x) 


=> g'(0) =cos (log 2) 
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84. (©) f@M=ayHaer-x+5 


a ek Ha 
ss a 
1 19 
aif ae 
a Na 
AS Pe 
2 
Laven eee 
ane ala 
_1, [9 
g(x) 5 ri 
(x) 
g(x) = 
piel 
4 
1 1 
g()= 


2fn—12 5N28-19 3 
4 2 


85. (a) Lety=sec(tan! x) =sec (seo! i+ 2? } 
> Y= Vex 
dy = ‘2x 
=> —_— = 
dx 2WV1+x° 
At x=l1, 
aM 
dx J/2° 
2 12 
tj @ 22 at Ss Mae 
4 a 4 dx 
i ied 
= dx ay 
pies 4) aie So 
dx dx 3y° 
Since curves intersects at right angles 
AE Ny = 3093 = 64x 
ay 3y2 
64x 4 
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87. Let x=Va 


@ 
y= qsin't 
2logx=sin !t.loga 


> 
> 


2 _ loga dt 


x fp a& 


21-07 _ dt 
xloga dx 


fl 
Now, let y= Va ‘ 


=> 2logy=cos!t.loga 


> 


(1) 


2 dy _—loga dt 
y dx 72 “dx 


2 dy _—loga 2 ae 
y dx 


=> (from (1) 


1-2 *loga 


dy _ 
dx 


a(S 


88. 


x(x + 2)y=x(x- 1) 


x[(x + 2)y —(x-1)] =0 
x #0, (x+2)y—(x-1)=0 


xy+2y-x+1 


0 


xy-1)=-@y- 
2y+l1 


+ 1) 


2x+1 


_ 


= f= 


2(1—x) —(2x+ 1-1) 


sean. - 
a (x)) 


_ 2-2x4+2x4+1 © 


(l-x) 
3 


d-x)* 


89. 


(c) Let f'(x) =sin [log x] and y= r( 


(l-x)" 


2x43) 
3-2x 


dy { 2x+ 
Now i. ( 


>a * \3-2 


3) d ( 2x+3) 
x) de\3-2x 


[(6-4x) -(-4x-6) ] 


' (23) 
= sin| log 
3—2x 


(3-2x) 
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90. (a) Given that g(x) =[f (2f(x)) +27 ies 
93. (c) Given that goer =>x=e, 


g(x) =2(f(2f(x)+ (Ler + 2)] Taking log both sides. 
x 
: ; logx =y+ x differentiating both side > ee a +1 
=2f(2f(x) +2) f'\(2F(x)) +2).2F (a) a ; x dx 
eee ae 
> (0) =2f2/(0)+2./' 2/0) +2) = a, 
2f'(0) =4f OS ()” =4-DAy=—4 94.) f(x)=ax2+bx+e 
91. @) x*—2x'coty—1=0 f)=fCb 
=> 2coty=x*-x™~* . . 
Let u =x" >atbh+c=a-—b+corb=0 
1 f(x) = ax? +c or Sf (x) =2ax 
=> 2coty=u- " 
Differentiating both sides with respect to x, we get Wow J Aaya FWP) aul 7 Xe) 
are 2a(a);2a(b);2a(c) 
— 2cosec”y ae fi + =| ae i.e. 2a’, 2ab, 2ac. 
dx uv ) dx => If a,b,c areinA.P. then f'(a); f(b) and f'(c) are 
Now u = x* Taking log both sides also in A.P. 
= logu=x logx 95. (c) Given that f(x+y)=f(x)x f) 
l du Differentiate with respect to x, treating y as constant 
me fF Oty= f' @OLO) 
a Putting x =0 andy =x, we get f'(x~)=f '(0) f(x) ; 
> 7 =x" (1+logx) = f'(5)=3f(6)=3*2=6. 
“. We get 96. (b) Let f: RR, withf(0)=/C1) =0andf'(0)=0 
> ad ‘ : f (x) is differentiable and continuous and 
oe) ik Sn —2x x 
2 cosec* y ae =(1+x **).x* (1+ log x) f(0)=f()=0. 
See ey Then by Rolle's theorem, f'(c)=0, c €(0, 1) 
dy (x ae Jd +logx) (i) Now again 
— ae i 
dx —2(1+ cot? y)  f'(c) =0, f'(0) =0 
Put n= 1 in eqn. x7 —2x* cot y— 1 =0, gives Then, again by Rolle's theorem, 
1-2 coty—1=0 f(x) =0 for some x €(0, 1) 
=> coty=0 : 
.. Puttingx= 1 and cot y =0 in eqn. (i), we get 97. (©) yy" +2log,(cos x) = y (@) 
ba _ (141) +0) _ => 2yy'-2tanx=y' ..(ii) 
y= -2(1+0) ~ From (i), y(0) =0 or 1 
“ y'(0) =0 


92. (a) x y" = (x +yj'n 


Again differentiating (ii) we get, 
taking log both sides BUD Weg 


=> minx+niny=(mt+n)in(Qxty) (y+ 2yy"—2sec? x = y" 
Differentiating both sides, we get Put x = 0, (0) =0, 1 and y'\(0) =0, 
we get, |v" (0)| = 2. 
Me dy _m+n ( dy } 98. (b) Since, Rolle’s theorem is applicable 
x ydx xty\ dx - flay=fib) 
(m m+n) (m+n n) dy AB=K4) > a= 12 
= & a x+y ae sf 5 
my—nx ( my—nx \ dy PONS 2a) 
= x(x+y) 7 y(x+y)/ dx 
As f'(c) = 0 (by Rolle’s theorem) 
a It 1 
= dx x x=+/12. "= c=vVl2; -: f"(O=> 


12 
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99. ©) txt 4k yt ® <0 
dx 


> ga1-1 a2 
3 3 


100. (b) Since, f(x) is apolynomial function. 


It is continuous and differentiable in [0, 1] 


Here, f(0) = 11, f(1)=1-4+8 +11=16 
Sf! (®) =3x°-8x+8 

ye EY el 
1-0 1 


aC 


101. (b) y+ y= 2x 


— y(2 -1)=10y 


2x 
2Vx7 -1 


=> y'(2 Pat) ay'2 =10y' 


> yx? -1) tay! = SV" -1(y’) 


= ly"(x? -1l)+xy'-25y =0 
V=1k =—-25 


102. (b) Let f(x) = ax? thx? tex +d 


=> f(x) =27ax? +9bx* +3cx+d 


=> f'(x) =3ax? +2bx +c 


103. 


104. 


105. 


> Fs) =6ax+2b 
= f(3x)= s(x) F"(2) 


=> 27a=18a* 


3 
a 77> 0,c=0, d=0 


f(x) =5x7, f'(x) =9x 
> £(2)=18 


and f"(2)=18 
=> f"(b)—f'(b)=0 


@ y= fee ay fever al” 


Differentiate w.r.t. 'x' 


ee 15{x Wap. é | 


dx 


M-335 


14( \ 
H15[ x 7 \ | 
x -l 
dy 15 
=e dx x2 1 
2 dy 


x“ -1.—=] 
=> a Sy 


Again differentiating both sides w.r.t. x 


2-1 dx dx x 
2 
Prd (x? nf Z 
dx de? 


(b) Conduction for Rolls theorem 


AU-eE) 


1 
s (4) =0 
and f 5 
1 
c=—2and b=— 
2 
2b+c=-1 


(b) Since, fand g both are continuous function on [0, 1] 
and differentiable on (0, 1) then 4c € (0,1) such that 


fM-fO _6-2_, 
1 1 


f'@= 
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_ 8) g(0) _2-0_, 
1 1 


f'(c) = 2g") 


and g’(c) 


Thus, we get 


106. (©) Let f(x) = x{x| = xxl, g(x) = sin x 


and h (x) = gof(x) = gif (x)] 


sin x’, x20 
“. A(x) = 
i) —sin x’, x<0 
2xcosx?, x20 
Now, /’ = 
on) ~2xcosx*, x<0 


Since, L.H.L and R.H.L at x = 0 of h’ (x) is equal to 0 
therefore h’ (x) is continuous at x = 0 
Now, suppose h' (x) is differentiable 


WG) 2(cos x? +2x?(—sinx’), x20 
oA") = 
2(-cos x” £957 sin x”), x<0 


Since, L.H.L and R.H.L at x = 0 of h(x) are different 

therefore h'’(x) is not continuous. 

=> h'(x) is not differentiable 

=> our assumption is wrong 

Hence h'(x) is not differentiable at x = 0. 

107. (a) Let p(x) = a,x + bx tc, 
Px) oe b,x + c, 

and p,(x) = ae + bx + ©, 

where a, d,, 4, b,, 5, 53, C), Cy, C, are real numbers. 


ax? bx+e, 2ax+h 2a, 


A(x) = ayx* byx+€y 2ayx+by 2ay 


ax? b3x+c3 2a3x+b3; 2a; 


ax? +x +c; ng +hyx+c ax” +b3x+ 03 


Bix) =| 2ayx+d, 2aox +by 2a3x + by 
2a, 2a 2a3 
ax’ bx+e, 2axt+h 2a, 


x ax" byX+€y 2dyx+b, 2ay 


a3x° 2 b3x =e C3 2a3x Te by 2a; 


It is clear from the above multiplication, the degree of 
determinant of B(x) can not be less than 4. 


108. (b) (f(x) = 2x + ax? + bx 


let, a=-1,b5=1 

Given that f(x) satisfy Rolle’s theorem in interval [—1, 1] 
f(x) must satisfy two conditions. 

(f(a =f) 


(2) f' (c)=0 (c should be between a and 5) 


109. 


110. 


f(a =fQ)=2()e +a +b()y=2+atb 

f® =fCl) =2 Cl)? +a Cl + bC1) 
=2+a-b 

S(a) =f) 

2+at+b=-2+a-b 

2b=-4 

b=-2 


1 
(given that c= 5 ) 


f' («) = 6x? + 2ax + b 


1 
atx= 5. f' @=0 


ee 
2 
) 
24 geo = 
ne 
as 
2 2 
2a+b=2 x 2=1-2=-1 


() f(x) =sin(sin x) 
=> f'(x) = cos (sin x) . cos x 
=> f(x) =— sin (sin x) . cos” x + cos (sin x). (— sin x) 
= —cos* x . sin (sin x) — sin x . cos (sin x) 
Now f(x) + tanx .f")+¢(%)=0 
=> g(x) = cos’ x . sin (sin x) + sin x . cos (sin x) 
— tan x . cos x . cos (sin x) 

=> g(x) = cos” x . sin (sin x). 

ax? x? 
d) Let g(x)= =: + ao cx 


g'(x) =ax’ + bx +c 
Given: ax? + bx +c=Oand 2a+3b+6c=0 
Statement-2: 


b _ 2a+3b+6c 


() g(0)=Oand g(l) = 5 +5 +e - 


2 2g 
6 


=> 3(0)=g(1) 
(ii) gis continuous on [0, 1] and differentiable on (0, 1) 
.. By Rolle’s theorem 4k €(0,1) such that g'(k) = 0 
This holds the statement 2. Also, from statement-2,we can 
say ax’ + bx + c= 0 has at least one root in (0, 1). 


Thus statement-1 and 2 both are true and statement-2 is a 
correct explanation for statement-1. 
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111. 


112. 


113. 


@ Cx 4(a&)_ 4 (dx)ax -<{ l 
dy? dy\dy) dx\dy)dy &\dylde 


1 dy 1 
dy 2° dx? dy dx x2 
he: dx 

1 d’y 


(b) Given that f(x) =x |x | and g (x)= sinx 
So that 
gof(x)=8 (f(x) = (|x|) =sin x |x| 


2. 2 
sin(-x), if x <0 i _ if x<0 
2 ma 

sin(x”), if x>0 sinx’, if x>0 


—2x cosx’, if x<0 
“ (gof)’ (x)= 


2xcosx?, if x>0 
Here we observe 

L (gof)'(0)= 0 = R(gof)’ (0) 

=> go/fis differentiable at x =0 

and (go/)’ is continuous at x = 0 


~2 cos x? +4x? sinx?,x <0 
2 


Now (gof)" (x) = | 


2cosx? — 4x? sinx?,x>0 


Here 
L(go f)"" (0) =—2 and R (go f)"” (0)=2 
L(gof)" (0) # R(gof)” (0) 
=> gof(x) is not twice differentiable at x =0. 
Statement - 1 is true but statement -2 is false. 
(c) Using Lagrange's Mean Value Theorem 
Let f(x) be a function defined on [a, b] 


then, f'\(c) = LOA wali) 
b-a 
c €[a, b] 
Given f(x) = log x “ f'@M= . 


equation (i) become 


1_f@)-f/OM 

Cc 3-1 
1 log,3-—log,1 log ,3 
Cc 2 a, 
_ 2 

> «tog,3 = © 72 lose 


114. 


115. 


116. 


117. 


@) Asf()=-2& f(x) >2 Vv xe [1,6] 
Applying Lagrange’s mean value theorem 


f(6)- FM 


ge SQ) 22 
=> f(6) 2 10+f() 
f(6) = 10-2 f(6) = 8. 


(b) Let f(@x)=a,x" a besaiess + ax =0 


The other given equation, 

na, x") +(n=1 a,x"? +...+ 4, =0=f"a) 
Given a, #0 >/(0)=0 

Again f(x) has roota, => f(a) =0 

“ fO=f(@) 


*. By Rolle’s theorem f'(x) =0 has root between (0, a) 


Hence f'(x) has a positive root smaller than a. 
(d) Let us define a function 


we 2 


bx 
x) = ——+—+cx 
f(x) os 


Being polynomial, it is continuous and differentiable, also, 


f(0)=0 and s=$ 43 +6 


2a+3b+6c 
6 


f= = 0 (given) 


“ £O)=f0) 


.. f(x) satisfies all conditions of Rolle’s theorem therefore 


f'(x)= Ohas a root in (0, 1) 
ie. ax? +bx+c=0 hasat lease one root in (0, 1) 


@) Given that f(x)=x" = f(I)=1 


f'(x) =n"! > f(t) =n 


fO f'® f£"O, Cb" sf" 
#Y i 2 3, 0° n! 

n n(n-1) n(n—1)(n—2) Ly nn! 
= 2 3! ttl) n! 
="Co "Cc t "Cy "C3 Peek +( 1)" "GC, 
=(1-1)"=0 
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_ f@g'(x)- g(a f') 
I =4 
18. Oe '@)-f'@) 


(By Applying L’ Hospital rule) 


fim {Hk 


4. 2h S4, 
xva g'(x)— f'(X) 


119. (a) Giventhat y=(x+V1l+x7)" i) 


Differentiating both sides w.r. tox 


d 1 
® = v(x tVl+x2)" (storey? 2x) 
IX 


d: 


er eee || yr f L+x? +x) 
dx V14x? 


- n(v1+ x 4+ x)" 


or VIi+x? a ny [from (i)] 


d . é 
=> yl+x? yan (vy = oa, Squaring both sides, 
IX 


we get (l+x7)y,7 =n? y? 


Differentiating it w.r. tox, 


2 2 5 
(+ x°)2yjy2 + yyo.2x =n" .2yy] 


(1+x?)y, +xy, =n’y 


3 2 


120. (a) Let f(x)= ex 


= f(0)=0and 


1) a b ae 2a+3b+6c 

3 2 6 

Also f(x) is continuous and differentiable in [0, 1] and [0, 
1[. So by Rolle’s theorem, f' (x)=0. 

2 


i.e ax 


[0, 1]. 


+ bx + c = 0 has at least one root in 
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Applieations 


of Derivatives 


1. 


The position of a moving car at time ¢ is given by 


f@=alt’ + bt+c,t>0, where a, b and c arereal numbers greater 


than 1. Then the average speed ofthe car over the time interval 
[¢,, ¢,] 1s attained at the point : [Sep. 06, 2020 (D] 
(a) (t,-4,)/2 (b) a(t,-t,)+b 

(c) (¢,+4,/2 (d) 2a(t,+t,)+b 

If the surface area of a cube is increasing at a rate of 3.6 
cm7/sec, retaining its shape; then the rate of change of its 
volume (in cm?/sec.), when the length ofa side of the cube 


is 10cm, is: [Sep. 03, 2020 (ID] 
(a) 18 (b) 10 
(c) 20 (d) 9 
Ifa function f(x) defined by [Sep. 02, 2020 (D] 
ae’ +be*,-l<x<l 
“Pay 2 
FQ) = ex » 1Sxs3 be continuous for some 


ax? +2cx ,3<x<4 


a,b,c ER and f'(0)+ f'(2) =e, then the value ofa is: 


1 e 
Pees 0) 230-13 
ie » 2 
() e +3e4+13 @ e —3e+13 


A spherical iron ball of 10 cm radius is coated with a layer 
of ice of uniform thickness that melts at a rate of 50 cm?/ 
min. When the thickness of ice is 5 cm, then the rate (in 
cm/min.) at which of the thickness of ice decreases, is: 


[Jan. 9, 2020 (D] 


5 1 

@® Ge 0) san 
1 1 

© 36 Q) ier 
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A 2 m ladder leans against a vertical wall. Ifthe top of the 
ladder begins to slide down the wall at the rate 25 cm/sec., 
then the rate (in cm/sec.) at which the bottom of the ladder 
slides away from the wall on the horizontal ground when 
the top of the ladder is 1 m above the ground is: 


[April 12, 2019 (D] 
25 
(a) 25/3 (b) B 
25 
(c) 3 (d) 25 


A spherical iron ball ofradius 10 cm is coated with a layer of 
ice of uniform thickness that melts at a rate of 50 cm?/min. 
When the thickness of the ice is 5 cm, then the rate at 
which the thickness (in cm/min) of the ice decreases, is : 


[April 10, 2019 (ID] 
a 1 

@ isa (>) 36 
3 a 2 

Ora Don 


A water tank has the shape of an inverted right circular 

cone, whose semi-vertical angle is tan'. Water is poured 

into it at a constant rate of 5 cubic meter per minute. Then 

the rate (in m/min.), at which the level of water is rising at 

the instant when the depth of water in the tank is 10m; is: 
[April 09, 2019 (ID] 

(a) 1/152 (b) 1/107 

(c) 2/n (d) 15a 

Ifthe volume ofa spherical ball is increasing at the rate of 

4n cc/sec, then the rate of increase of its radius (in cm/sec), 


when the volume is 288 mcc, [Online April 19, 2014] 
1 Bt 

@) % ) 5 
7 aed 

© 36 O 4 


9. 


10. 


11. 


12. 


13. 


14. 


15. 
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Two ships A and B are sailing straight away from a fixed 
point O along routes such that ZAOB is always 120°. Ata 
certain instance, OA =8 km, OB=6 km and the ship A is 
sailing at the rate of 20 km/hr while the ship B sailing at the 
rate of 30 km/hr. Then the distance between A and B is 


changing at the rate (in km/hr): [Online April 11, 2014] 
260 260 

(a) Br () 37 
80 r 80 

(c) BT (d) 37 


A spherical balloon is being inflated at the rate of 35cc/ 
min. The rate of increase in the surface area (in cm?/min.) 
of the balloon when its diameter is 14 cm, is: 


[Online April 25, 2013] 
(a) 10 (b) 10 
(c) 100 (d) 10V10 


If the surface area of a sphere of radius 7 is increasing 
uniformly at the rate 8 cm?/s, then the rate of change ofits 
volume is: [Online April 9, 2013] 


(b) proportional to J 

(c) proportional to 72 (d) proportional to r 

A spherical balloon is filled with 45007 cubic meters of 
helium gas. Ifa leak in the balloon causes the gas to escape 
at the rate of 727 cubic meters per minute, then the rate (in 
meters per minute) at which the radius of the balloon 
decreases 49 minutes after the leakage began is: 


9 7 
Ole 6) 5 


(a) constant 


[2012] 


2 8 
© 5 @ 5 

Ifa metallic circular plate ofradius 50 cm is heated so that 
its radius increases at the rate of 1 mm per hour, then the 


rate at which, the area of the plate increases (in cm2/hour) 
is [Online May 26, 2012] 
(a) 5n (b) 10x 
(c) 1007 (d) 50x 


The weight W ofa certain stock of fish is given by W= nw, 
where n is the size of stock and w is the average weight of 
a fish. If n and w change with time ¢ as n = 22 + 3 and 
w=—t+ 2, then the rate of change of W with respect to 


tatt=l1is [Online May 19, 2012] 
(a) 1 (b) 8 
(c) 13 (d) 5 


Consider a rectangle whose length is increasing at the 
uniform rate of 2 m/sec, breadth is decreasing at the uniform 
rate of 3 m/sec and the area is decreasing at the uniform 
rate of 5 m’/sec. If after some time the breadth of the 
rectangle is 2 m then the length of the rectangle is 


[Online May 12, 2012] 
(a) 2m (b) 4m 
(c) Im (d) 3m 


16. 


17. 


18. 


19. 


20. 


i onic Increasing & Decreasing Functions GP 1 
q <J 


21. 


Ifa circular iron sheet of radius 30 cm is heated such that 
its area increases at the uniform rate of 6x cm2/hr, then the 
rate (in mm/hr) at which the radius of the circular sheet 


increases is [Online May 7, 2012] 
(a) 10 (b) 0.1 
(c) Ll (d) 20 


Two points A and B move from rest along a straight line 


with constant acceleration fand f' respectively. IfA takes 
m sec. more than B and describes ‘n’units more than B in 
acquiring the same speed then [2005] 


(a) (f- fm? = f'n 
(b) (f+ fm = ff'n 


© SF S m= 


ee Le 
() (f'—f)n= 5 ffm 
A lizard, at an initial distance of 21 cm behind an insect, 


moves from rest with an acceleration of 2cm/s? and 
pursues the insect which is crawling uniformly along a 
straight line at a speed of 20 cm/s. Then the lizard will 


catch the insect after [2005] 
(a) 20s (b) ls 
(c) 21s (d) 24s 


A spherical iron ball 10 cm in radius is coated with a layer 


ofice of uniform thickness that melts at a rate of 50 cm? /min. 
When the thickness of ice is 5 cm,then the rate at which 
the thickness of ice decreases is [2005] 


(a) ae cm/min. (b) oa cm/min. 
367 187 
1 : 5 : 
(c) —— cm/min. (d) —— cm/min 
54 67 
A point on the parabola y = 18x at which the ordinate 
increases at twice the rate of the abscissa is [2004] 
9 9 
CN re (b) (2, -4) 
-9 9 
Cileect (d) (2,4) 


The function, f(x) =(3x-7)x*’3, xe R, is increasing 


for all x lying in: [Sep. 03, 2020 (D] 


14 3 
(a) (-0,0)U (#. ~| (b) (-2, 0) U (3. 2| 


14 
(<4) 


14 
(d) & -F)oo, 00) 
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23. 


24. 


25. 


26. 


27. 
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Let f be any function continuous on [a, b] and twice 
differentiable on (a, 5). If for all x € (a, b), f2 (x) >0 and 


f(x) < 0, then for any c € (a, b), Oe! is greater 


than: [Jan. 9, 2020 (D] 
b+ 

Oia (b) 1 
b-c c-a 

(0) c-a @) b-c 


™ 1 
Let f(x) =x cos! (—sin [x]), x - > 4 , then which of the 


following is true? [Jan. 8, 2020 (D] 


T 1 
(a) f’ is increasing in [-4.0) and decreasing in (0 *) 
T 
b) f'=-F 
(c) f’is not differentiable at x =0 


. T ™ 
(d) f’ is decreasing in pt and increasing in a 


Let f(x) = e*— x and g(x) =x?—x, x € R. Then the set ofall 


x ER, where the function h(x) = (fog) (x) is increasing, is : 
[April 10, 2019 (D] 


ofS bLbe) [fst 


-l 
(c) [0,0) (d) Fo | tis) 
If the function f: R— {1, -1} > A defined by 


2 
f(x) = ee is surjective, then A is equal to: 
-x 
[April 09, 2019 (D] 
(a) R-{-I} (b) [0,") 
(c) R-F1,0) (d) R—(1, 0) 


Let f [0 : 2] > R be a twice differentiable function such 

that f"(x) > 0, for all x €(0, 2). If) =f(x) +2 —), then dis: 
[April 08, 2019 (D] 

(a) increasing on (0, 1) and decreasing on (1, 2). 

(b) decreasing on (0, 2) 

(c) decreasing on (0, 1) and increasing on (1, 2). 

(d) increasing on (0, 2) 

If the function f given by 

f(x) =28 —3(a—2)x? + 3ax +7, for some aéR is increasing 

in (0, 1] and decreasing in [1, 5), then a root of the equation, 


JETS oes iiis [Jan. 12, 2019 (ID] 


(x-1) 
(a) —7 (b) 5 
(c) 7 (d) 6 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


ys x d-x 
Va? +x? \o? +(d-x) 


and dare non-zero real constants. Then : 
[Jan. 11, 2019 (ID] 


Let f(x 


,x €R wherea, b 


(a) fis an increasing function of x 

(b) fis a decreasing function of x 

(c) f’ is not a continuous function of x 

(d) fis neither increasing nor decreasing function of x 
The function f defined by 
fix) =23 -3x? + 5x +7, is: 
(a) increasing in R. 

(b) decreasing in R. 

(c) decreasing in (0, 0) and increasing in (— 20, 0). 

(d) increasing in (0, 00) and decreasing in (—~, 0). 

Let f(x) = sin*x + cos4x. Then fis an increasing function in 


the interval : 

5x 3 am 50 
@ » ES 
(@) poz 


T TT 
(c) E] 


Let fand g be two differentiable functions on R such that 
f'(x)>0 and g'(x) <0 for all x €R. Then for all x: 


[Online April 12, 2014] 
(a) f(g@))>f(g@—-D) () f(g @)>f(g@t 1) 
(c) sfx) >sF@-D) @ gf@)<g (fet) 
The real number k for which the equation, 2x3 + 3x+k=0 
has two distinct real roots in [0, 1] [2013] 
(a) lies between | and 2 
(b) lies between 2 and 3 
(c) lies between .1 and 0 
(d) does not exist. 
Statement-1: The function x” (e* + e~) is increasing for 
allx>0. 
Statement-2: The functions x2e* and x*e~ are increasing 
for all x> 0 and the sum of two increasing functions in any 
interval (a, b) is an increasing function in (a, 5). 

[Online April 22, 2013] 
(a) Statement-1 is false; Statement-2 is true. 
(b) Statement- lis true; Statement-2 is true; Statement-2 is 

not a correct explanation for Statement-1. 
(c) Statement-1 is true; Statement-2 is false. 
(d) Statement-lis true; Statement-2 is true; Statement-2 is 
a correct explanation for statement-1. 

Statement-1: The equation x log x = 2 —x is satisfied by at 
least one value of x lying between | and 2. 
Statement-2: The function f(x) =x log x is an increasing 
function in [I, 2] and g (x) = 2 —x isa decreasing function in 
[1, 2] and the graphs represented by these functions 
intersect at a point in [1, 2] [Online April 9, 2013] 


[Online April 9, 2017] 
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(a) Statement-1 is true; Statement-2 is true; Statement-2 
is acorrect explanation for Statement-1. 

(b) Statement-1 is true; Statement-2 is true; Statement-2 
is not correct explanation for Statement-1. 

(c) Statement-1 is false, Statement-2 is true. 

(d) Statement-1 is true, Statement-2 is false. 


35. Ifftx)=xe"'-), » eR , then f(x) is 
[Online May 12, 2012] 
(a) decreasing on [-1/2, 1] 
(b) decreasing on R 
(c) increasing on [-1/2, 1] 
(d) increasing on R 
36. Forreal x, let f(x)=x3+ 5x+ 1, then [2009] 
(a) fis onto R but not one-one 
(b) fis one-one and onto R 
(c) fis neither one-one nor onto R 
(d) fis one-one but not onto R 
37. How many real solutions does the equation 
x7 + 14x + 16x3 + 30x — 560 =0 have? [2008] 
(a) 7 (b) 1 
(c) 3 (d) 5 
38. The function f(x) = tan-!(sin x + cos x) is an increasing 
function in [2007] 
™ ™ 1 
0) (49 
(a) ( , } (b) 5 
(c) (#.5] (a) (-2.2) 
4 2 4 
39. A function is matched below against an interval where it is 
supposed to be increasing. Which of the following pairs is 
incorrectly matched? [2005] 
Interval Function 
(a) Cw, w) x 3x7 +3243 
(b) [2, 0) 2x3 —3x” -12x+6 
1 2 
(c) = 3x° —2x4+1 
(d) (© ,-4) x3 +6x7 +6 
: TOPIC 13| Tangents & Normals EP 
\ qJ 


40. 


If the tangent to the curve, y = f(x) = xlog.x, (x > 0) ata 
point (c, f(c)) is parallel to the line segement joining the 
points (1, 0) and (e, e), then c is equal to: 

[Sep. 06, 2020 (ID] 


41. 


42. 


43. 


44, 


45. 


46. 


47. 


48. 


49. 


Which of the following points lies on the tangent to the 
curve x*e” +2,/y+1=3 at the point (1, 0)? 

[Sep. 05, 2020 1D] 
(a) (2,2) (b) (2,6) 
(c) (- 2, 6) (d) (- 2, 4) 
If the lines x + y = a and x — y = b touch the curve 
y =x?—3x +2 at the points where the curve intersects the 


x-axis, then 7 is equal to . [NA Sep. 05, 2020 ID] 


If the tangent to the curve, y = e* at a point (c, e°) and the 
normal to the parabola, y?= 4x at the point (1, 2) intersect 
at the same point on the x-axis, then the value of c is 
[NA Sep. 03, 2020 (ID] 


6 
If y=) cos"! eer , then isd at x= 0 is 
= 5 5 dx 


pe [NA Sep. 02, 2020 (ID] 
Let the normal at a point P on the curve y’—3x°+y + 10=0 


3 
intersect the y-axis at (0. >} If m is the slope of the 


tangent at P to the curve, then |m| is equal to 
[NA Jan. 8, 2020 (D] 


The length of the perpendicular from the origin, on the 
normal to the curve, x? + 2xy — 3y? = 0 at the point (2, 2) 


is: [Jan. 8, 2020 (ID] 
(a) J2 (b) 4V2 
(c) 2 (d) 2/2 


x 
If the tangent to the curve > Bat x ER, (x # +3), 
2 


at a point (a, B) (0, 0) on it is parallel to the line 


2x + 6y—11=0, then: [April 10, 2019 (ID] 
(a) |6a+26|=19 (b) |6a+2p|=9 
(c) 20+6f|=19 (d) 20+ 6p|=11 


If the tangent to the curve, y = x3 + ax —b at the point 

(1, —5) is perpendicular to the line, — x + y+ 4 =0, then 

which one of the following points lies on the curve? 
[April 09, 2019 (D] 

(a) (2,1) (b) (2,2) 

(c) (2,-1) (d) (2,2) 

Let S be the set ofall values of x for which the tangent to 

the curve y= f(x) = x?— x?— 2x at (x, y) is parallel to the line 

segment joining the points (1, f(1)) and (— 1, f(— 1)), then S 

is equal to: [April 09, 2019 (D] 


1 
ail a 
@ {Fa} © {5 
1 1 
(c) {pi} (d) {-a} 
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50. 


51. 


52. 


53. 


54. 


55. 
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The tangent and the normal lines at the point (./3 , 1) to 


the circle x° + y’ = 4 and the x-axis form a triangle. The area 
of this triangle (in square units) is: [April 08, 2019 (ID] 


4 1 
@ 0) 5 

2 1 
© @ 


The maximum area (in sq. units) of a rectangle having its 
base on the x-axis and its other two vertices on the parabola, 
y = 12—x? such that the rectangle lies inside the parabola, 


is: [Jan. 12, 2019 (D] 
(a) 36 (b) 20/2 
(c) 32 (d) 18V3 


The tangent to the curve y = x”— 5x + 5, parallel to the line 
2y = 4x + 1, also passes through the point : 
[Jan. 12, 2019 (ID] 


1 
(c) [-z. 7) (d) 
3 
The shortest distance between the point > 0 | and the 


curve y= Vx, (x>0), is: [Jan. 10, 2019 (D] 


V5 V3 
(a) ae (b) a 
3 BS) 
(c) > (d) a 


2 
The tangent to the curve, y=xe* passing through the 


point (1, e) also passes through the point: 
[Jan. 10, 2019 (ID] 


(b) & 2e| 


(d) (3, 6e) 


(a) (2,3e) 


(c) (3. 2e] 


A helicopter is flying along the curve given by 
; sii 
y—x°?=7, (x20). A soldier positioned at the point & 7) 


wants to shoot down the helicopter when it is nearest to 


him. Then this nearest distanceis: [Jan. 10, 2019 (ID] 


56. 


57. 


58. 


59. 


60. 


61. 


V5 1 {7 
aes OF aa 
1 /7 1 

(c) 63 (d) 2 


If ® denotes the acute angle between the curves, 
y=10-x’ andy =2 + x’ at a point of their intersection, 
then |tan 6] is equal to: [Jan. 09, 2019 (D] 


4 ‘ 8 
@) 5 0) 75 
1 » & 
O17 On 
Ifthe curves a = 6x,9x + by” = 16 intersect each other 
at right angles, then the value ofb is : [2018] 
Z b) 4 
@) 5 (b) 
2 d) 6 
() 5 (d) 


Let P be a point on the parabola,x? = 4y. If the distance of 
P from the centre of the circle, x2 + y?2 + 6x + 8 = 0 is 
minimum, then the equation of the tangent to the parabola 


at P, is [Online April 16, 2018] 
(a) x+4y—2=0 (b) x+2y=0 
(c) x+y+1=0 (d) x-y+3=0 


If the tangents drawn to the hyperbola 4y? =x + 1 intersect 
the co-ordinate axes at the distinct points A and B, then 
the locus of the mid point of AB is[Online April 15, 2018] 
(a) x2-4y2+16x2y?=0 
(b) 4x2—y?+ 16x2y?=0 
(c) 4x2-y?-16x2 y?=0 
(d) x2—4y?- 16x? y?=0 
If B is one of the angles between the normals to the ellipse, 


x2 + 3y? = 9 at the points (3cos0, V3 sin®) and 


(— 3sin 0, V3 cos 8); (o *) ; then Tt is equal to 
sin 


[Online April 15, 2018] 
2 
2 b) —= 
(a) V2 0) = 
1 Be 
(c) B (d) ap 


A normal to the hyperbola, 4x? — 9y? = 36 meets the co- 
ordinate axes x and y at A and B, respectively. If the 
parallelogram OABP (O being the origin) is formed, then 
the locus of P is [Online April 15, 2018] 
(a) 4x2-9y2=121 

(b) 4x24 9y2=121 

(c) 9x?- 
(d) 9x2+ 4y2= 169 


62. 


63. 


64. 


65. 


66. 


67. 
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The normal to the curve y(x — 2)(x—3)=x+6at the point 
where the curve intersects the y-axis passes through the 
point: [2017] 


The eccentricity of an ellipse whose centre is at the 


1 
origin is 5: If one of its directices is x = — 4, then the 


equation of the normal to it at (. 3) is: [2017] 
(a) x+2y=4 (b) 2y—x=2 
(c) 4x-2y=1 (d) 4x+2y=7 


A tangent to the curve, y =f (x) at P(x, y) meets x-axis at A 
and y-axis at B. AP: BP=1 :3 andf(a)= 1, then the curve 
also passes through the point: [Online April 9, 2017] 


1 
(a) [5.24] (b) (34] 
1 1 
© (25) © (355) 


The tangent at the point (2, —2) to the curve, 
xy? — 2x = 4 (1—y) does not pass through the point : 


[Online April 8, 2017] 
1 
(a) (4.3) (b) (8.5) 
(c) (-4,-9) (d) (-2,-7) 
Consider 


[2016] 


f(x) = tan! eee xe! 0, |. 
1-sinx 2, 
™ 
A normal to y= f(x) at X = 6 also passes through the point: 


ole) w 4 


(c) (0,0) 


3 
Let C bea curve given by y(x) = 1+ V4x 3.x>7. IfPis 


2 
a point on C, such that the tangent at P has slope 3? then 


a point through which the normal at P passes, is : 
[Online April 10, 2016] 

(a) (1,7) (b) 3,4) 

(c) (4,-3) (d) (2,3) 


68. 


69. 


70. 


71. 


72. 


73. 


74. 


75. 


If the tangent at a point P, with parameter t, on the curve 
x= 4t2 +3, y= 8t3 — 1, t e R, meets the curve again at a 
point Q, then the coordinates of Q are : 

[Online April 9, 2016] 
(a) (16t?+3,-64t7-1) (b) (4t7 +3, -8t? -2) 
(c) (t? +3, t3—-1) (d) (t?+3,—-t3-1) 
The normal to the curve, x2 + 2xy—3y?=0, at (1, 1) [2015] 
(a) meets the curve again in the third quadrant. 
(b) meets the curve again in the fourth quadrant. 
(c) does not meet the curve again. 
(d) meets the curve again in the second quadrant. 
The equation of a normal to the curve, 


7 
sin y=x sin( +9) at x =0, is: 
[Online April 11, 2015] 


(a) 2x-— V3y =0 (b) 2x + vVBy =0 
(c) 2y— ¥3x =0 (d) 2y+ v3x =0 


Ifthe tangent to the conic, y— 6 = x” at (2, 10) touches the 
circle, x7 + y? + 8x — 2y = k (for some fixed é) at a point 
(a, B) ; then (a, B) is: [Online April 10, 2015] 


ota obi) 


olen bid) 


The distance, from the origin, of the normal to the curve, 


x =2 cost + 2¢ sint, y =2 sint—2t cost at t= ne 
[Online April 10, 2015] 

(a) 2 (b) 4 

(c) 2 (d) 2/2 


For the curve y = 3 sin® cos®@, x = e® sin 0,0 <O<7, the 
tangent is parallel to x-axis when 9 is: 


[Online April 11, 2014] 
3n 
@) + ) 5 
T T 
Oz ® | 


If an equation of a tangent to the curve, 
y—cos(x+f),—-1 -1<x<ltn, isx+2y=kthen kis equal 


to: [Online April 25, 2013] 
(a) 1 (b) 2 

™ T 
© 3 @ 5 
The equation of the normal to the parabola, 
x? =8yatx=4is [Online May 19, 2012] 
(a) x+2y=0 (b) x+y=2 
(c) x-2y=0 (d) x+y=6 
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76. 


77. 


78. 


79. 


80. 


81. 


82. 
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4 
The equation of the tangent to the curve ¥ = *+—> , that 
x 


is parallel to the x-axis, is [2010] 
(a) y=1 (b) y=2 
(c) y=3 (d) y=0 
Angle between the tangents to the curve y = x7 -5x+6 
at the points (2, 0) and (3, 0) is [2006] 
a) 1 (b) = 
(a) ; 
™ ™ 
c) = d — 
(c) ; (d) i 
The normal to the curve [2005] 


x=a(cos@ + @ sin@), y=a (sin® — @ cos@) at any 
point 0 is such that 
(a) it passes through the origin 


(b) it makes an angle > + 9 with the x- axis 
(c) it passes through (2%,- a| 


(d) It is ata constant distance from the origin 


The normal to the curve x = a(1+cos0), y= a sin at ‘0’ 


always passes through the fixed point [2004] 
(a) (4,4) (b) (0,4) 
(c) (0,0) (d) (4,0) 


A function y= f(x) has a second order derivative 
f "(x)= 6(x-1). If its graph passes through the point 
(2,1) and at that point the tangent to the graph is y = 3x- 


5, then the function is [2004] 
(a) (x+1)° (b) (x-1)3 
(©) (x+0? (d) (x-1) 


Let m and M be respectively the minimum and maximum 


values of [Sep. 06, 2020 (D] 
cos” x 1+sin? x sin 2x 
1400s” x sin? x sin 2x 
cos” x sin? x 1+sin 2x 


Then the ordered pair (m, M) is equal to : 
(a) (-3, 3) (b) (-3,-)) 
(c) (-4,-1) (d) (1,3) 
Let AD and BC be two vertical poles at Aand B respectively 
on a horizontal ground. IfAD= 8m, BC = 11 mandAB= 10 
m; then the distance (in meters) of a point M on AB from 
the point A such that MD? + MC? is minimum is 

[NA Sep. 06, 2020 (D] 


83. 


84. 


85. 


86. 


87. 


88. 


The set of all real values of 2 for which the function 
f(x) =(1-cos” x)(A+sinx), xe 2,5) has exactly 
one maxima and exactly minima, is: 

[Sep. 06, 2020 (ID] 


11 3 3 
(a) (-3.5]-0 (b) (-2.3] 
11 3 3 
(c) (-33] (d) (-3.3}-0 
If x = 1 is a critical point of the function 


f(x) = (3x? +ax—2-a)e*, then: [Sep. 05, 2020 (I1)] 


2 
(a) x=land x= a are local minima of f 
(b) x=land x= = are local maxima of f. 


(c) x=1isalocal maximaand x = — = isalocal minima of f 


(d) x=1isalocal minimaand x = = isalocal maxima of f 


The area (in sq. units) of the largest rectangle ABCD whose 
vertices A and B lie on the x-axis and vertices C and D lie 
on the parabola, y = x?— 1 below the x-axis, is : 

[Sep. 04, 2020 ID] 


2 1 
eae b) —— 
(a) 35 (b) ar 
4 4 
(c) 3 (d) 33 


Suppose f(x) is a polynomial of degree four, having critical 
points at -1, 0, 1. If T={xeR| f(x) = f(0)}, then the 
sum of squares of all the elements of Tis : 

[Sep. 03, 2020 (ID] 
(a) 4 (b) 6 
(c) 2 (d) 8 
Let f(x) be a polynomial of degree 3 such that f(-1) = 10, 


fUl)= -6, f(x) has a critical point atx =—1 and f’(x) has a 


critical point at x = 1. Then f(x) has a local minima at 

x= : [NA Jan. 8, 2020 ID] 

Let f(x) be a polynomial of degree 5 such that x =+1 are its 

critical points. If= 4, then which one of the following is 

not true ? [Jan. 7, 2020 (ID] 

(a) fis an odd function. 

(b) fl) —4f-) =4. 

(c) x =1 is a point of maxima and x = —1 is a point of 
minima of f 

(d) x = 1 is a point of minima and x = —1 is a point of 
maxima off 


89. 


90. 


91. 


92. 


93. 


94. 


95. 
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If m is the minimum value of k for which the function 


f(x) =3vVkx- x? is increasing in the interval [0,3] and M 
is the maximum value of fin [0,3] when & = m, then the 


ordered pair (m, M) is equal to: [April 12, 2019 (D] 
(a) (43,2) (b) (4,3\/3) 
(©) (3,3y3) (d) (5,36) 


Let a,,4,,d,, .... bean A. P. with a, =2. Then the common 
difference of this A.P., which maximises the product a, a, 
ais: [April 10, 2019 ID} 
3 8 
(@) 5 () 5 
6 2 
© 5 @) 5 


IfS, and S, are respectively the sets of local minimum and 
local maximum points of the function, 
SAlx) = 9x4 + 12x3 — 36x? + 25, x ER, then : 

[April 08, 2019 (D] 
(a) S,=£2};8,= {0,1} () 8,=€2,0};8,= {1} 
(c) S,=£-2,1}:8,= {0} @ S,={-1}:8,= {0,2} 
The height of a right circular cylinder ofmaximum volume 
inscribed in a sphere ofradius 3 is: [April 08, 2019 ID] 


2 
@) V6 ) 5x3 
(©) 23 @) 3 


The maximum value of 3cos@ +5 sin C - 4 for any real 


value of 6 is: [Jan. 12, 2019 (D] 


(@) Ji9 wy 22 
(©) 34 () 31 


Let P(4, -4) and Q(9, 6) be two points on the parabola, 
y? = 4x and let this X be any point arc POQ of this 
parabola, where O is vertex of the parabola, such that 
the area of APXQ is maximum. Then this minimum area 
(in sq. units) is: [Jan. 12, 2019 (D] 


75 125 
a> ore 
625 eo 
© | Oa > 


Themaximum valueofthe function f(x) =3x3— 18x? +27x—40 


on the set S = {xeR:x? +30<11x} is: 


[Jan. 11, 2019 (D] 
(a) —122 
(c) 122 


(b) —222 
(d) 222 


96. 


97. 


98. 


99. 


100. 


101. 


102. 


103. 


Let x, y be positive real numbers and m, n positive integers. 


mon 
The maximum value ofthe expression oe 
(1 eg )(u + yr) 
is: [Jan. 11, 2019 ID] 
1 
1 i 
(a) ) 5 
1 4 mtn 
© 3 () —— 


The maximum volume (in cu.m) of the right circular cone 
having slant height 3 m is: [Jan. 09, 2019 (D] 


(a) 6x (b) 3V3x 
4 
© 37 () 23x 
Let f(x) =x? a and g(x) = x-2 , xER-{-1,0,1}. 
x 

f(x) _ . 

If h(x)= a) , then the local minimum value ofh(x) is : 
‘ [2018] 

(a) -3 (b) -2/2 

(c) 2/2 (d) 3 


Let M and m be respectively the absolute maximum and 
the absolute minimum values of the function, 


f (x) = 2x3 — 9x? + 12x +5 in the interval [0, 3]. Then 


M-— mis equal to [Online April 16, 2018] 
(a) 1 (b) 5 
(c) 4 (d) 9 


Ifa right circularcone having maximum volume, is inscribed 
in a sphere of radius 3 cm, then the curved surface area 


(in cm?) of this cone is [Online April 15, 2018] 
(a) 8V3n (b) 6V2n 
(c) 6V3n (d) 8V2n 


Twenty metres of wire is available for fencing off a flower- 
bed in the form ofa circular sector. Then the maximum area 


(in sq. m) of the flower-bed, is: [2017] 
(a) 30 (b) 12.5 
(c) 10 (d) 25 


Awire of length 2 units is cut into two parts which are bent 
respectively to form a square of side = x units and a circle 
ofradius =r units. If the sum of the areas of the square and 


the circle so formed is minimum, then: [2016] 
(a) x=2r (b) 2x=r 
(c) 2x=(n +4)r (d) (44—2)x= amr 


The minimum distance of a point on the curve y = x2—4 


from the origin is: [Online April 9, 2016] 
v15 19 
penictadieesy b ae 

@ > 0) 5 


15 19 
0% ot 
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104. Let k and K be the minimum and the maximum values of 


105. 


106. 


107. 


108. 


109. 


110. 
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0.6 
x 
the function f(x) = Sra in [0, 1] respectively, then 
+X sa 


the ordered pair (k, K) is equal to : 

[Online April 11, 2015] 
(a) (24,1) (by (2°94, 2°.) 
() 28,1) (d) (1,2°°) 
From the top of a 64 metres high tower, a stone is thrown 
upwards vertically with the velocity of 48 m/s. The 
greatest height (in metres) attained by the stone, 
assuming the value of the gravitational acceleration g = 


32m 3”, is: [Online April 11, 2015] 

(a) 128 (b) 88 

(c) 112 (d) 100 

Ifx=—1 and x= 2 are extreme points of 

f (x) =alog|x|+Bx* +x then [2014] 
a=2 es b) a=2 pee 

(a) > 2 ( ) > 2 
a=-6 pee d) a=-6 eae 

() 1=-6,B=5 (d) 4=-6,B=-> 

The minimum area ofa triangle formed by any tangent to 

2 2 


the ellipse 76 + 81 =1 and the co-ordinate axes is: 
[Online April 12, 2014] 

(a) 12 (b) 18 

(c) 26 (d) 36 

The volume of the largest possible right circular cylinder 


that can be inscribed in a sphere of radius= \/3 is: 


[Online April 11, 2014] 
@) 30 ) <vin 
(c) 41 (d) 2n 


The cost of running a bus from A to B, is = [aw + 2) : 
Vv 
where v km/h is the average speed of the bus. When the 
bus travels at 30 km/h, the cost comes out to be % 75 while 
at 40 km/h, it is ¥ 65. Then the most economical speed (in 


km/h) of the bus is : [Online April 23, 2013] 
(a) 45 (b) 50 
(c) 60 (d) 40 
The maximum area of a right angled triangle with 
hypotenuse h is : [Online April 22, 2013] 
h? he 
a) —= b) 
(a) ene (b) ; 
h2 he 
(¢) = (d) — 


V2 4 


111. 


112. 


113. 


114. 


115. 


Let a, b € R be such that the function f given by 
f (x)= In| x |+ bx? + ax, x #0 has extreme values at x=—1 
andx=2 

Statement-1 : f has local maximum at x =—1 and at x=2. 


1 —1 
Statement-2 : 4 = 3 and b= a [2012] 
(a) Statement-1 is false, Statement-2 is true. 
(b) Statement-1 is true, statement-2 is true; statement-2 is 


a correct explanation for Statement-1. 
(c) Statement-1 is true, statement-2 is true; statement-2 is 
not a correct explanation for Statement-1. 
(d) Statement-1 is true, statement-2 is false. 
A line is drawn through the point (1,2) to meet the 
coordinate axes at P and Q such that it forms a triangle 
OPQ, where O is the origin. If the area of the triangle OPQ 


is least, then the slope of the line PQ is : [2012] 
1 
@) -F (b) -4 
1 
() -2 @ -5 
Let f: (—0,00) > (—<0, 00) be defined by 
fxyaxetl. [Online May 26, 2012] 


Statement 1: The function f has a local extremum at x =0 

Statement 2: The function f is continuous and 

differentiable on (—c0, 0) and f’(0)=0 

(a) Statement 1 is true, Statement 2 is false. 

(b) Statement | is true, Statement 2 is true, Statement 2 is 
acorrect explanation for Statement 1. 

(c) Statement | is true, Statement 2 is true, Statement 2 is 
not the correct explanation for Statement 1. 

(d) Statement | is false, Statement 2 is true. 


Let f be a function defined by - [2011RS] 
tan x 
; , x #0 
f(x)=} x 
1, x=0 


Statement - 1 : x =0 is point of minima off 

Statement -2: f’ (0) =0. 

(a) Statement-1 is true, statement-2 is true; statement-2 is 
a correct explanation for statement-1. 

(b) Statement-1 is true, statement-2 is true; statement-2 is 
NOT a correct explanation for statement-1. 

(c) Statement-1 is true, statement-2 is false. 

(d) Statement-1 is false, statement-2 is true. 


51 * 
For x€ (o.=}, define f(x) = [vesine de. Then f has 
0 


[2011] 
(a) local minimum at mand 2x 
(b) local minimum at 7 and local maximum at 27 
(c) local maximum at 7 and local minimum at 27 
(d) local maximumat mand 27 


116. 


117. 


118. 


119. 
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Let f: R +R be a continuous function defined by 


f(~)= 


= [2010] 
e e 


1 
Statement -1 : f(c)= 3 for somec ER. 


Statement -2 :0</f(x) < —_ ,forallx ER 
2/2 


(a) Statement -1 is true, Statement -2 is true ; Statement - 
2 is not a correct explanation for Statement -1. 

(b) Statement -1 is true, Statement -2 is false. 

(c) Statement -1 is false, Statement -2 is true . 

(d) Statement - 1 is true, Statement 2 is true ; Statement -2 
is a correct explanation for Statement -1. 

Let f: R — R be defined by 


~- » _|k-2x,if x<-l 
IO) =) 0553 if x > 
Iff has a local minimum at x =— 1 , then a possible value of 
kis [2010] 
0 b) -= 
(a) Oe 
(c) -1 (d) 1 


Given P(x) =x*+ ax> + bx? + ex + d such that x = 0 is the 
only real root of P' (x) = 0. IfP(—1) < P(1), then in the interval 
[-l, 1]: [2009] 
(a) P(—1) isnot minimum but P(1) is the maximum of P 

(b) P(-1) is the minimum but P(1) is not the maximum of P 
(c) Neither P(—1) is the minimum nor P(1) is the maximum 

of P 

(d) P(-1) is the minimum and P(1) is the maximum ofP 

Suppose the cubic x3 — px + g has three distinct real roots 
where p > 0 and gq > 0. Then which one of the following 
holds? [2008] 


120. 


121. 


122. 


123. 


orl 


(a) Thecubic has minima at fe and maxima at — 


(b) Thecubic has minima at — = and maxima at ,/— 


3 
(c) The cubic has minima at both fe and _[2 


(d) The cubic has maxima at both fe and _[2 


x 


The function f(x) = 5 


as 


2 a 
+— hasa local minimum at 
x 


(a) x=2 (b) x=2 
(c) x=0 (d) x=1 
The real number x when added to its inverse gives the 
minimum value of the sum at x equal to 
(a) -2 (b) 2 

(c) 1 (d) -1 

If the function f(x) =2x* —9ax” +12a7x+1, where 
a>0O , attains its maximum and minimum at p and qg 


[2006] 


[2003] 


respectively such that p =q, then a equals [2003] 
- b) 3 

(a) 5 (b) 

(c) 1 (d) 2 

The maximum distance from origin of a point on the curve 

. _ fat at 

x = asin tb sin a. ,y=acost—bcos ° , both 

a, b>0Ois 

(a) a—b (b) a+b [2002] 


(©) fq? +52 (d) fq? —p? 
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_ Hints & Solutions 


t,)- f(t 
(c) Average speed = f(y) = 2) a 

274 
2at+b = alt +f) +b => t= 45% 


(d) Let the side of cube be a. 


Gag sO aon. 35g 
dt dt dt 
iota 465 02 008 
dt dt 
d a 3 
pag soar 4 —sa0)-( \=9 
dt dt 100 


(d) Since, function f(x) is continuous at x = 1, 3 


“fO=f0) 


=> aet+be!=c (i) 
£3)=fB") 
9c = 9a+6c>c=3a (il) 
From (1) and (ii), 
b =ae(3-e) (iil) 
ae’ —be* -l<x<l 
S\(x)=| 2cex l<x<3 


2ax+2ce 3<x<4 
f'()=a-b, f'Q)=4¢ 
Given, f'(0)+ f'(2) =e 


a-b+4c=e (iv) 
From eqs. (1), (ii), (iii) and (iv), 


a—3ae+ae* +l2a=e 
=> 13a—3ae tae’ =e 


ee eae 
e” -3e+13 
(d) Let the thickness of ice layer be = x cm 


>a= 


4 
Total volume V= 3 m(10 + x)? 


dV 2 dx 
— =4n(10+ x)* — i 
7A ( ) 7 (i) 


Since, it is given that 
dV . 
= 750. em? / min .-(i1) 


From (i) and (ii), 50 = 4n(10 + x) 


d 
=> 50=4n(10 +5) | [- thickness of ice x = 5] 


dx 1 ‘ 
— =—cm/ min 
dt 18n 


(b) According to the question, 


dy 

poo at y= 

By Pythagoras theorem, x? + y? = 4 ..-(1) 
When y=1>x= /3 


Diff. equation (i) w. r. t. t, 


dx _ 25 
> ht iB cm/s 
(a) Given that ice melts at a rate of 50 cm?/min. 


- Five — 59 
dt 


Vice = +710 +ryp ~Sn(10)° 


OY ang = sano 
dt 3 dt dt 
Substitute r= 5, 
50=4n(225) 2" > -_© tt 
= a ge I ee 
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i 9. 
(d) 
mecca cenene tan 0 = 1/2 
10m 3. 
| 5m /min 
Given that water is poured into the tank at a constant 
rate of 5 m?/minute. 
- ms =5m?/min 
dt 
Volume of the tank is, 
1 
V =30h (i) 
where r is radius and / is height at any time. 
By the diagram, 
tan@= Pi i 
h 2 
dh 2dr 
=> h=2r = ii 
a a ...(ii) 
Differentiate eq. (i) w.r.t. ‘t’, we get 10. 
ea pale + rr? a 
dt 3 dt dt 
; WV _.. 
Putting h= 10,r=5 and a =5 in the above equation. 
5 Jom dh _, dh _ 1 Saat 
3 dt dt 5n 
43 ; 
(c) Volume of sphere V = 4” (i) 
dv 4 2 dr 
dt 3 d 
jane = 
T mm. 
1 _ dr 
r dt 
Since, V = 288n, therefore from (i), we have 
4 288 x3 11. 
288n = —x(r°) > ——— = ° 
3 4 
>216=r 
>r=6 
seg ok. 
ence, 7 = 36° 


M359 


(a) A 


Y 
O B 


Let OA = x km, OB = y km, AB=R 
(AB)? = (OA)? + (OB)? — 2 (OA) (OB) cos 120° 


R= x7 4+ y? —2 xy ( 1) =x? Ep + xy (i) 
R at x = 6 km, and y = 8 km 
R= 67 487 +6x8 = 2v37 
Differentiating equation (i) with respect to ¢ 
dR dx dy 


2R— =2 + 2 ( : } 
dt “ht carr : y 


= 5pl2*8x 2042x6304 (8x 30+6%20)] 


1 260 
a ———/1040] = —— 
dt 2x 2/37 37 


43 
(a) Volume of sphere V = 37 


OV pap & 
dt 3 dt 
ag a ...(i) 
dt dt Anr? 
Surface area of sphere = S = 4nr° 
PE pine eg @ 
dt dt 
dS 70 es 
ne (By using (i)) 
Now, diameter = 14 cm, r= 
oP 10 
dt 
4 3 dV 2 dr : 
d) V=-—mnr — =4nr’. nel 
” 3 dt dt @ 
dr 
S=42r > =8nr. 
dt 
r dr 1 
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dr 
Putting the value of ai in (i), we get 


&* =4nr? x a =4r 
dt To 


dV . : 
> er is proportional to r. 
t 


(c) Volume of spherical balloon = y = ee 
3 


Differentiate both the side, w.r.t 't' we get, 


a =4nr? & (i) 
dt dt 
After 49 min, 


Volume = (4500 — 49 x 72)2= (4500 — 3528)n=972 nm? 
=> V=972 7m 


972n= nr 
3 


=> P=3x 243 =3x3°=3°=(37) 
=> r=9 


Given ca =72n 
dt 
dV 
Putting Te 72m andr = 9, we get 
727 = anx9xa{ 
dt 


= #-(¢) 
dt \9 


(b) Let A = mr’ be area of metalic circular plate of 
r = 50 cm. 


Also, given a 


= Imm = —cm 
10 
.A=nr 
ey Pc A Re 
dt dt 10 


Hence, area of plate increases in 10 cm*/hour. 
(c) Let W = nw 


dw . 
+w. . (i) 
dt dt dt 


Given: w= —t+2 andn=2P +3 


d di 
We=2t-1 and ta = 4t 
dt 


dt 
.. Equation (i) 
=> = = 2f + 3) (2t- 1) + (P—t + 2) (40 
Thus, “ =(2+3)2-1)+(@2)4 


t=1 


=5 (1) +8=13 


15. 


16. 


17. 


(d) Let A be the area, b be the breadth and / be the length 
of the rectangle. 


dA de db 
i : 5 2 3 
oe dt > dt > dt 
We know, 4 = ¢x b 
G8 2g lg OE 30+2b 
dt dt dt 


=>-5=-36+4+2b. 
When b = 2, we have 


9 
5=-30+4=> (=> =3m 
(b) Let A = ar’. 
dA d 
2 tay 
dt dt 
d 
6n = 2n(30).— 
dt 
3 dr dr i 
aN een | 


Thus, the rate at which the radius of the circular sheet 
increases is 0.1 


(d) 
uO ¢ stn 

- ttm si 
u=0 ; 


As per question if point B moves s distance in ¢ time then 
point A moves (s + 7) distance in time (¢ + m) after which 
both have same velocity v. 

Then using equation v = u + at we get 


va f(tem)= ft et=Foe (i) 


2 ~y7 +2, as we get 


Pe 


Using equation v 


>s 


v* =2f(stn)=2f's (ii) 


1 
Also for point B using the eqn 8 =ut+ ae we get 


1,2 
s=—f't 

5 - 
Substituting values of t and s from equations (i) and (ii) 
in the above relation, we get 


fn _! 7 f?m? 
ee ae 


=(f'-f)n=5 i'm? 


18. 


19. 


20. 


21. 


22. 
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(c) Let the lizard catches the insect after time t then 


distance covered by lizard = 21cm + distance covered by 


insect 


35 fP =4x1421 


5x 2xP = 20x0421 
=> -20t-21=0 >t = 21sec 
(b) Given that 

Total radiusr=10+5=15 cm 


d 
=50 om/min o (4a) =50 
dt\3 


dt 
dr 
4nr? — = 
=> 411 at 50 
dr _ 50 1 . 
>a 4n(15)2 — 
: dy dy 9 
a) Given y* =18x>2y— => — 
(a) y en Fs 
dy 2dx dy 
ATQ —=— = 
Q dt dt dx 
9 
>-—=2>y= 
y 2 


Putting in y? = I8r3x=2 


RT Cae 
.. Required point is 872 
(@) f(x) =Gx-7)-°% 


2 
f(x) = 3x73 + Gx-7N.gx 


= 15x-14 
~ 3x1/3 
+ - + 
0 14 
15 


For increasing function 


f'(x) > 0 then x €(-, ot | 


(d) Since, function f (x) is twice differentiable and 
continuous in x € [a, b]. Then, by LMVT for x € [a, c] 


FOI Heh eta 


23. 


24. 


Again by LMVT for x € [c, 5] 
f(6) -~f(c) & f'(B).B E (c,b) 
b-c 
wf"x)<0 => f'(x) is decreasing 
LO-F@ , fO)-FO) 
c 


-a b-c 


f(a) > FB) 


F(e)- (a) , e-a 
fO)-fl) b-e 
(d) f'(x) =x (x— cos" (sin|x|)) 


nx{x-(%-sin-Msin|x0)) =s(E1s] 


(-. f (x) is increasing) 


1 
4 and decreasing in 


Hence, f '(x) is increasing in [o 5 


(F9 
2 : 
(b) Given functions are, f(x) = e’—x and g (x) =x’-x 


F (8) = eb) (42 — x) 


Given f (g (x)) is increasing function. 

“fe @y = &— x (2x -1)-2x+1 

= (2x1) 41-2x = (2x-Dle -1] 20 
For (f(g (x)))’ 20, 


(2x1) &[e —™) = 1] are either both positive or 


negative 
= tve ve t 
——_—— 
0 1 1 
2 
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2 
x 
25. (c) i= 2 
2 
f= == fH 
l-x 
( r 
f'(-x) ae 


f(x) increases in x € (10, 0) 
Also f(0) = 0 and 
lim f(x)=-l 


x>t0 
Set A= R-[-1, 0) 
And the graph of function f(x) is 


and f(x) is even function 


26. (ec) f@=f@+f2-x) 


Now, differentiate w.r.t. x, 
f'O=f'@-f'2-x) 

For f (x) to be increasing f (x) >0 

> f'@)-f'Q-x>0 

=> f'e)>f'2-x) 

But f(x) > 0 =f (x) is an increasing function 
Then, f (x) >f'(2-x)>0 

> x>2-x 

= a1 


Hence, f(x) is increasing on (1, 2) and decreasing on (0, 1). 


27. (ce) fx) =x? -3 (a—-2) x? + 3ax+ 7, f(0) =7 


“a 
0,7) | 

x 
0}(0,0) x= 1 


=> f' (x) =3x- 6(a-2)x+ 3a 
C8 a! 


28. 


29. 


30. 


=> 1-2a+4+a=0 


=> a=5 
Then, f(x) =x3- 9x? + 15x +7 
Now, 
f(x)-14 
(x-1? 
x —9x7? +15x+7-14 
= (x1? 
(x-1)°(x-7) 
(x—1)? >x=7 
a x (d—x) 
Ie Ja? +x? bo? +(d—xy 


x (x-d) 
+ 
Ja2+x2 fb? +(x-dy’ 


Ge b3e x(2x) 
, 2a? +x? 
(a* +x°) 
Para - =A) 20-d) 


. 2,/b? +(x-d) 


(b? +(x-d)’) 


a’t+x?-x*? 7 +(x—-d) —(x-d)y’ 


= (a? py? (0? +(x-ay)” 


a’ b? 


7 (a? +x? yr 7 (0° + (x-ay’)" 


>0 


=> f(x)>0,0xER 


= f(x) is increasing function. 


Hence, f(x) is increasing function. 
(a) f(iji=e —3x7 45x47 
For increasing 
f'(jese —6x+5>0 
=>xeR 
For decreasing 
i (a)a3e —6x+5<0 
(c) f(x) =sin’ x + cos* x 
f'(x) = 4sin? x cos x + 4cos? x (— sin x) 
= 4sin x cos x (sin? x — cos” x) 


= — 2sin 2x cos 2x = — sin 4x 
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J (x) is increasing when f'(x) > 0 
=> -sn4x>0 >  sin4x<0 


35. 
> Xe a” 
4°2 


31. (b) Since f '(x) > 0 and g’(x) < 0, therefore 
Jlx) is increasing function and g(x) is decreasing function. 
=> f(x + 1)>f(@) and g@ + 1)<g @) 
>sf@at DI <g[f@)] and f[g @ + DI <flg @)] 
Hence option (b) is correct. 
32. (d) f(x) =2x3+3x+k 
fo) =6°+3>0VxER (- x°>0) 
=> f(x) is strictly increasing function 
=> f(x) =0 has only one real root, so two roots are not 
possible. 
33. (c) Lety=x*.e* 
For increasing function, 
#6 => x[2Q-x)e*]>0 
dx 
w x>0, -. (2-xje*>0 


1 
=> (2—-x) ou 
e 


For 0<x <2, (2-x)<0 


1 ips : 
— <0, but it is not possible 37. 


2 
Hence the statement-2 is false. 

34. (a) f(x) =x logx, fC) = 0, f(2) =4 
g(x) = 2 —x, g(1) = 1, g(2) =0 
log 10 >log4 => 1>log 4 


f(x) =x log x, xe [1, 2] 


G(x) = 2x, x € [1,2] 
2 


36. 


38. 


Thus statement -1 and 2 both are true and statement-2 is 
a correct explanation of statement 1. 


(c) f(x) = xe!) y ER 


f (x)= tli +x- aa 


1 
where A = (x+4}(e-1 


Now, exponential function is always +ve and f'(x) will 


1 
be opposite to the sign of A which is —ve in [2.1] 
; 1 
Hence, f '(x) is +ve in a! 


1 
. f(x) is increasing on [3.1] 


(b) Given that f(x) =x° + 5x+1 

f'@) =3x°+5>0, VxeR 
= f (x) is strictly increasing on R 
=> f(x) is one one 
.. Being a polynomial f(x) is continuous and increasing. 
on Rwith lim f(x) =—% 

x70 

and lim f(x) =0 

x0 
*. Range of f = (-«, 0)=R 
Hence f is onto also. So, f is one one and onto R. 
(b) Let f(x) =x’ + 14x°+ 16x? + 30x 560 

SQ) = 78+ 70x41 + 487 +30>0,y x ER ...(i) 


=> fis an increasing function on R 


Also lim f(x)=0 and lim f(x) =-o .-(i1) 
x0 x—>>-0 


From (i) and (11) clear that the curve 

y =f (x) crosses x-axis only once. 

. f (x) = 0 has exactly one real root. 

(d) Given that f(x) = tan"! (sin x + cos x) 


Differentiate w.r. to x 


1 
f'@= (COs x — sin x) 
1+ (sin x + cos x) 
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7 | Fe cosx sins] 


1+(sinx+cos xy 


2 cos™.cosx—sin™ sin] 
4 4 


1+(sinx+cos x)? 


Weos( x+ ") 


1+(sin x +cos xy 


f'@)= 
Given that f(x) is increasing 


f'()>0 > cos [x+2]>0 


T 

>- >< xt—<— 
2 4 2 

> Jee 
4 4 


(c) From option (c), f(x) = 3x2 —2x+1 is increasing 


when /f'(x)=6x—2 > 0 


=> x e[l/3,0) 


-. f(x) is incorrectly matched with [-=4| 


(b) The given tangent to the curve is, 


y=xlog,x (x > 0) 
=> wy =1+log,x 
dx 
d 
> a =|+ log, Cc (slope) 
X=C 


dx |, 


-; The tangent is parallel to line joining (1, 0), (e, e) 


“1+log,c= 
e-l 


log. ae > log. 
e-l e-l 


1 
>c=ee! 

(c) The given curve is, x*-e” +2,/y+1 =3 
Differentiating w.r.t. x, we get 


42. 


43. 


44. 


(4x> +x*- ye” += =0 


l+y 


d —4x7 0? 
=(%)- 4x°e 
dx ( 1 


| y+ 


> (2) =-2 
de Jo) 


.. Equation of tangent; 
y-0=-2(x-)>2x+y=2 


\ 


+e | 


Only point (—2, 6) lies on the tangent. 


(0.50) 


The given curve y = (x— 1)(x —2), intersects the x-axis at 
A(1, 0) and B(2, 0). 


o a 2x —3; (2) =-1 and (2) =1 
dx dx) (<1) ax }(.=9) 


Equation of tangent at A(1, 0), 


y=-l(x-N)>xt+y=l 
Equation of tangent at B(2, 0), 


y=l(x-2)>x-y=2 

Soa=1andb=2 
al 

> == 
b 2 

(4) 

For (1, 2) of y? =4x>t=La=l 

Equation of normal to the parabola 


=0.5. 


=> t+ y =2at+at? 


=>x+y=3 intersect x-axis at (3, 0) 


dy 

x x 

=e >— =e 

- dx 

Equation of tangent to the curve 

>y-e =e (x-c) 

-: Tangent to the curve and normal to the parabola 
intersect at same point. 


0-e& =&B3-c)>c=4. 


(91) 


& =4,3 &, 
y=) kos —coskx ——sinkx 
tal 5 5 


Let — dsi el 
et COS ae an sin 75 
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6 
A= > k cos '{cosacoskx —sin asin kx} 
k=l 


6 
= = kcos! (cos(kx + a)) 
k=l 


6 6 
=) k(kx +a) = (kx + ak) 
k=l k=l 


Psy) xy 
dx k=1 6 : 


45. (4.0)P=(x,,y,) 
2yy’ — 6x + y= 0 


r_ 6x; 
aan Ceo 


3 
g 7) |. (142) 
Xx, 6x 


[By point slope form, y — y, = m(x — x,)] 


=> 9-6y,=1+2y, 
> y=l 
x,=+2 
+12 
Slope of tangent (m) = 3) =# 4 
|m| =4 


46. (d) Given equation of curve is 
x? + 2xy —-3y° =0 
=> 2x+2y + 2xy'—- byy' =0 
=> xtytx’'-3yy'=0 
=> y(x—-3y)=-@+y) 


aes 
= dx 3y-x 
ey 
Slope of normal = ye ee 
-6 


Normal at point (2, 2) = -1 


72° 
Equation of normal to curve = y — 2 =— 1 (x — 2) 
=> xty=4 

*. Perpendicular distance from origin 


0+0-4 
= =2/2 
1 
’ x 
47 (a) Givencurve is, V ~ 5 
_B _ (x7 -3)-x(2x)_ -x?-3 
dx (x _ 3) (x2 3) 


g=3 | 
(ap) @'-37 6 3 
3 (0? +3)=(W-3P > V=9 


dy 
dx 


x 2 
B a” -3 6 
Sm BB 


1 
>a=13,p= a 
These values of a and B satisfies |6a + 2B|= 19 
48. (d) y=x?+ax—b 
Since, the point (1, —5) lies on the curve. 
=>1+a-—b=—-5 


=>a-—b=-6 (i) 
GY _ 34? +a 
xX 


(F) 
dx at x=l Tre 


Since, required line is perpendicular to y = x — 4, then 
slope of tangent at the point P (1, -5) =-1 
3+a=-1 
a=-4 
b=2 
the equation of the curve is y= x* — 4x — 2 
(2, —2) lies on the curve 
49. (d) y= f(x) =x?—x?- 2x 


Y 3,2 _ay-9 
dx 


fl)=1-1-2=-2, f(-1) =-1-1+2=0 
Since the tangent to the curve is parallel to the line 
segment joining the points (1, —2) (1, 0) 

Since their slopes are equal 


2-0 _,-l 


>x=L— 


3 


=> 3x7 -2x-2= 


: -l 
Hence, the required set S = ri 


50. (c) Equation of tangent to circle at point (V3.1) is 


V3x+y=4 


P(V3,1) 
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51. 


52. 
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inates of the point 4 -(+ 0| 
coordinates of the point 3° 


1 1 4 2 
= —xOAxPM =~—x—=xl=—= i 
Area 7 2 3 BB sq. units 


(c) Given, the equation of parabola is, 
x=12-y 


(t, 12-1) 


Area of the rectangle = (2¢) (12 — /) 


A=24t— 2° 
oa =24- 6f° 
dt ~ 


dA 
Put =0>24-6f =0 
dt 
> t= 
ae 4 is 
—2 +2 


At t= 2, area is maximum = 24(2) — 2(2)° 
= 48 — 16 = 32 sq. units 
(b) «.. Tangent to the given curve is parallel to line 2y = 4x + 1 
.. Slope of tangent (m) = 2 
Then, the equation of tangent will be of the form 
y=2x+e . (1) 
Line (i) and curve y=x’— 5x +5 has only one point 
of intersection. 
2x+c=xX?-5x+5 
xv -—7Tx+(5—-c)=0 
D=49-4(5-—c)=0 
29 
=> c= a 


: 29 
Hence, the equation of tangent: y = 2x a 


53. 


54. 


1 
Here the curve is parabola with @ = ry 


2 
: ¢ 
Let P(at?, 2at) or (£4) be a point on the curve. 


Now, y? =x 
dy_,_dy 1 
y dx dx wx 


1 13 . 
=>y eee .(i) 


3 
For minimum PQ, (i) passes through of3. 0] 


3.4 4 


t+—+—=0>~-4r+ P=0 
2 2 4 
> ¢«?-4)=0>t=-2,0,2 
t>0>1t=0,2 
3 
Ift=0, PO, 0) > AP=> 
Itr=2, A, P= 


3 
Shortest distance & 0| and y= Vx is . 
(b) The equation of curve y= xer 


=> a ae e l+x.e" 2x 
dx 
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Since (1, e) lies on the curve y = xe" , then equation of 56. (b) Since, the equation of curves are 


= 10-2? oi 
tangent at (1, e) is @ 
; y=2+ x? ...(ii) 
20= (c* (1+2x°)] (x—1) . r 
x=l Adding eqn (i) and (ii), we get 
pee 1) 2y=12 > y=6 


3ex—y=2e ; 
Then, from eqn (i) 


x= +2 


So, equation of tangent to the curve passes through the 


4 
point & 26] Differentiate equation (i) with respect to x 
55. (c:) fix)=y =x? +7 dy (“) (2) 
ei 3 de = 2x > dx (2,6) =—4 and dx (-2,6) =4 
> — >a -—-Vvx>0 
dx 2 Differentiate equation (ii) with respect to x 
= f(x) is increasing function V x > 0 
reo (Z], tan (i) 
dx = Lx => dx (2,6) =4 and dx (2,6) =-4 
C=). )_ &. 
(0, 7) T At (2, 6) tan 0 = 1+ (-4) x (4) “15 
(4) -(-4) 8 8 
= — =—— > |tan 0] = 
At (2, 6), tan @=7 4 (44) 15 ane 
8 
>Xx “lt Se 
|tan 6| is 
ia P (x29 ee 7) 57. (c) Let curve intersect each other at point P(x,, y,) 
Mp ~ Mp ~ =A 
3/2 ! 
mal 33 
=> if o's 
y-= 
2 
2 
x 
Zoe 1 2 2 
2 ae ox2-+ by?= 16 
=> -32=2x-1> 3x2 +2%,-1=0 Since, point of intersection is on both the curves, then 
2_ : 
=> 3x; +3x, —x, -1=0 SPR a) 
=> 3x(x,+1)-1@,+1)=0 and 9x? + by? =16 (ii) 
l Now, find the slope of tangent to both the curves at the 
Phy a (7 x, > 0) point of intersection P(x,, y,) 
For slope of curves: 
a P Dy a Curve (i): 
3° 3W3 
(*) 3 
dx as y 
1 1 177 : 1 
Ae eee eee al (11) 
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58. 


59. 


Curve (ii): 


(&) in 9x, 
d aa oa 
a dx (x,y) by; 


Since, both the curves intersect each other at right angle 
then, 


2 
mym, = -1 ies 1 >b=274 
by} yj 
: ee 1 9 
.. from equation (i), b=27x ay 


(c) Let P(2t, t2) be any point on the parabola. 

Centre of the given circle C = (— g, —f) = (3, 0) 

For PC to be minimum, it must be the normal to the 
parabola at P. 


2 
Slope of line PC = YH EO 
Xy—-xX 2t+3 


Also, slope of tangent to parabola at P= a 7 


a". =t 
dx 


oS 

2 
=] 

.. Slope of normal = = 


?-0 -l 

2t+3 ¢ 
=> P+2t+3=0 
=> (t+ 1) (t#?-1+3)=0 
.. Real roots of above equation is 

=-—] 

Coordinate of P = (21, t) = (- 2, 1) 
Slope of tangent to parabola at P=t=- 1 
Therefore, equation of tangent is: 
QY-l=C)@t2) 
>xtyt+1=0 
(d) Equation of hyperbola is : 
4y2 =x? +1 


Now, tangent to the curve at point (x,, y,) is given by 


4x2y, Dox 


dy 2m 


dx 8y 4y, 


60. 


Equation of tangent at (x), 1) is 


yr=mxtc 


yart+e 
4y, 
4y-x? 
=>C=— Ls 
4y, 4y, 


xy 


Therefore, y=——x+ ab 
4y 4y, 


which intersects x axis at A 


4y, 


Let midpoint of AB is (h, k) 


il 1 
16k? 4h? 


16k? 
AR 
=> h? = 42 + 16 2 k. 
So, required equation is 
x? —4y?- 16 x2 y2 =0 
(b) Since, x2 + 3y2=9 


>1 +16k? 


Slope of normal is il 
dy 


ao 


x 


=>4y 


-1 
eat |) 
x] 


ax,xtl 


) and y axis at 
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[- *) _ 3V3sin® _ 5 tan @=m So, P (x,y) = (=F Ba) i) 
“Wieeasn ects 


dy V3si ~ 3.cos@ ? ‘ 
aeore iene) " (Xq, Yo) lies on hyperbola, therefore 
( é) A(x9)? — 99)? = 36 ...(ii) 
& | ~~ er —9x 4 
dy (—3sin 0,3 cos®) From equation (i): x9 = iG and yo = . 
ae From equation (ii), we get 
2 2 = 
= 2 aS? 6 aaa, 9x* — 4y~ = 169 ; : 
—3sin 0 Hence, locus of point P is : 9x“ — 4y~ = 169 
As, B is the anagle between the normals to the given ellipse 7 x+6 
‘heii 62. (c) Wehave y= (x—2)(x —3) 
t _ | m-m At y-axis, x =O >y=1 
anpS l+mm, On differentiating, we get 
dy (x? —5x +6) (1)-(x +6) (2x -5) 
_ V3 tan 0 + ¥3cot 0 _ V3 tan 0 + V3 cot 0 dx (x? —5x +6)" 
1—3 tan 0 cot 0 1-3 


Yo : 
= 1 at point (0, 1) 


. Slope of normal = — 1 
Now equation of normal is y— 1 =—1 (x — 0) 


So, tanB = 5 san 0+ ot 


1 3B sin@ | cos @ => y-l=-x 
= cotB 2 |cosO sin®O xty=1 
1 1 
=> — v3 L ee (33) satisfy it. 
cotB 2 | sinOcos0 
_ . 1 
2 1 _ V3 _ 2 cot B _ a 63. (c) Eccentricity of ellipse = a 
cotB sin20 sin20 3 1 
a 
61. (c) Given, 4x? — 9y? = 36 No == eae ea ae 
After differentiating w.r.t. x, we get 
1 
4.2.x-9.2y. 2 =0 We have b* = a’ (1 — e*) =a” (1-3) 
dx 
=Sloneot anne © =" Ay Sa 
dx 9y 4 
So, slope of normal = y .. Equation of ellipse is 
4x 2 2 
Now, equation of normal at point (x, vp) is given by Hg 
4 3 
_ ~9¥o : ies 
Y—Vo~ ae (x — XQ) Now differentiating, we get 
0 
As normal intersects X axis at A, Then a <= xy'=0 ay'=- = 
y 
A=| 8% 0] and B= | 0,/3% 
5 4 Tee ee 
(1,3/2) 4°3 5 


As OABP is a parallelogram 


ae: 13y, ae Slope of normal = 2 
.. midpoint of OB = ( F 2h = Midpoint of AP 
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3 65. (d) x*y’-2x=4-4y 
.. Equation of normal at (1.3) is Differentiate w.r.t. 'x' 
d 
3 2xy? + 2y x mT a 
¥- 5 =2%-I) > 2y-3=4x-4 * 
: Y oy 3244) =2—-2x 
4x-—2y=1 bey y 
64. (c) YY, _ Bl _ 2-2x2x4 _-14_7 
dx|y_y 2(-2)x4+4 -12 6 
B Equation of tangent is 
7 
P (y+2)=—(x-2) or 7x-6y = 26 
re by *, (2, -7) does not passes through the required tangent. 
1+ 1+sinx x | 
66. (d) (x)= tan” (ae 
X 1—sinx 
A 
Let y = f (x) be a curve 
slope of tangent = f’ (x) dan! 
Equation of tangent (Y — y) =f’ (x) (X—x) 
Put Y=0 
y -1 
=> X=|x =t 
a5] : 
Put X=0 ™ x dy 1 
>y 
=> Y=y—x f' (x) 4 2 dx 2 
aol 
Slope of normal = 77~ = - 
A=|xX y , 0 (2) 
f(x) 
and B=(0, y—x f’ (x)) 2 Eye) 
AP: PB=1:°:3 Equation of normal at sa fa 
eee lat es 
4 f’ (x) 4 12 6 
4n ) 2m 
2g ee dy _ -3y 712 6 
f'(x) dx x 
yr-t=-2x+ 
dy _ -3 dx Cc , 
y x = T= x y=-2xt+ 5 
f(a)=1 >C=1 5 
1 1 This equation is satisfied only by the point (0, nr) 
y=—~ is required curve and (2.3) passing 3 
x? 8 
dy 1 x4 2 
1 ote Gy) dx 2V4x-3 
through Y=—yz => 4%-3=9 


Xx 


> x=3 


68. 


69. 


70. 
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So, y=4 
Equation of normal at P (3, 4) is 


Le. 2v-8=-3x+9 
3x +2y—17=0 
This line is satisfied by the point (1, 7) 
(d) P(4P° + 3,80 — 1) 
dy/dt _ dy 


ia” ae 3t (slope of tangent at P) 


Let Q = (422 + 3,843 — 1) 
slope of PQ = 3t 


a 817 
AP =a? 
=> P-307¢+227=0 
(t—A). (P+ tA- 227) =0 
(t—A)?. (t+ 2A) =0 
PSieoS 
(or) 5 
Q[P+3,-P-1]. 
(b) Given curve is 
x? + 2xy —3y?=0 
Differentiatew.r.t. x 
dy 


dy 
—+2y-by—=0 
dx - Y ax 


®,° 
dx (1,1) 


Equation of normal at (1, 1) is 
y=2-x 

Solving eqs. (1) and (ii), we get 
x=1,3 

Point of intersection (1, 1), 3, —1) 


Normal cuts the curve again in 4th quadrant. 


=3t 


2x+2x 


(b) Given curve is sin y = x sin ( + y} 


Diff with respect to x, we get 


dy sin( ) +x00s( 4 \ 
cc ar ies OE) 3 J dx 


sin( E+ ) 

dy 3 . 
cos y—xcos| —+y 

d af : 

'y 

— at (0,0)= — 

de BOOS 


2 
= Equation of normal is y— 0 = B (x — 0) 


=>2x + 3 y=0 


71. 


72. 


(i) 


...(ii) 


(d) x°-y+6=0 


a 
-2- 


a 


2x a 


00> 2x 


a, 
di 


=4 
(x,y)=(2,10) 
equation of tangent 
y-—10=4(-2) 
4x-y+z=0 
tangent passes through (a, B) 
4a-B+z=0>8=4at+2z (i) 
and 2x + 2yy'+ 8—2y'=0 


2x+8 2a+8 
2-2y 2-28 
from (i) and (ii) 


' 


di) 


(a) Given that 
x=2cost+ 2tsint 


dx ; é 
8, 5 2sint +2[tcost+sint] 
t 


i =2cost 2[ tsint 4 cost] 
dt 


SF Sect 
dx 
dy _ 2tsint 


dx 2tcost 


dy 
dx 
(=) -| 

dx t=n/4 
so the slope of the normal is — 1 


= tant 


pepe 
Att=7/4x ra and 


y = V2 -n/2V2 


the equation of normal is 


[y-(V2-n/2V2) ]=-1](x-(V2 +2/2V2))| 


y-V2+5 xt V2 +n/2V2 


5 


x+y =22, so the distance from the origin is 2 
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(c) Given, y = 3 sin 0.cos 0 


d 

of = 3[sin 0(—sin 8) + cos O(cos 8)] 

dy a oe 
= 3[cos~ @—sin~ 0] = 3 cos 20 .(i) 

d0 

and x = e° sin 6 

ax 4 ‘ 8 

io ° cos 8 + sin 0 e 

a : 

7 e (sin cos 0) ... (ii) 


Dividing (i) by (i) 
dy 3cos20 3(cos” @ —sin* @) 
dx — e*(sin0+cos@) —-e* (sin @ +. cos) 
dy 3( cos8--sin 0 )(cos 0 — sin) 
dx e° (sin8+c050) 


dy 3(cos 0 —sin 8) 
dx Pa 


d 
Given tangent is parallel to x-axis then 7 =0 
x 


_ 3(cos 8 — sin 8) 
= a 
or cos 9 — sin 8 = 0 > cos 0 = sin 0 


tan 7 ™ 
=> tan 0=1 > tan 0= => 0@=— 
4 4 
(d) Let y=cos(x+y) 
dy ; ( 2) 
> —=-sin (x4 1+ nel 
zs ase Oe (i) 
Now, given equation of tangent is 
x+2y=k 
Slope = — 
= Slope = | 
So, ay = = put this value in (1), we get 
dx 2 
=1 1 
—=-sin (x4 1 
2 te, ( 5) 
> sin(xt+y)=1 
x4 Z oe 
a cae 


Now, a = cos (x+y) 


75. 


76. 


77. 


78. 


> x= and y=0 


™ 
Thusx+2y=k => ies 


(d) x = 8y (i) 
When, x = 4, then y = 2 


dy 2x _x 2 af 
x=4 


Now , 
dx 8 4 dx 


Slope of normal = 


Euqation of normal at x = 4 is 
y-2=-1(@-A4) 

y=-xt+4+2 x+6 
>x+y=6 
(c) Since the tangent is parallel to x-axis, 


Y 94 
dx bc 


779 >x=2 >y=3 
Equation of the tangent is y — 3 = 0 (x — 2) 
> y=3 


(b) @ a 2x-5 ; 


. m, = (2x —5)(2,0) =-| > 
Xx 


My = (2x -5)3,0) =! > mM, = —l 
i.e. the tangents are perpendicular to each other. 
(d) Given x= a(cos@ + @Osin 0) 


=> & = a(-sin 8 + sin0+8¢0s8) 
dx 
=> ao xe (i) 


y =a(sin 9 —0cos 6) 


ay = a|cos®-cos0+0sin6] 
d0 
=> @ = asin’ fies (ii) 


From equations (1) and (ii) we get 
d 
= =tan § = Slope of normal = — cot 9 
x 
Equation of normal at '9' is 
y —a (sin 0 — 0 cos 0) =— cot 0 (x —a (cos 6 + 6 sin 0)) 


=> ysing —asin? 0 +a Ocosgsing 


=—xcos0 +acos*@ +aOsinO cos 6 

=> xcos@9 tysing =a 

Clearly this is an equation of straight line which is at a 
constant distance ‘a’ from origin. 
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79. (d) Since, x= a(1 + cos 8) 3n 
M /(4) 24+1=-1 


So, (m, M) = (3, -D 


d. 
= ~ = ~asin® and y=asin0 
dO 


dy 
ar was 82. (5) 
Cc 
ae a =-—cotd. / 
dx 
.. The slope of the normal at 6 = tan 0 
.. The equation of the normal at 0 is 8 ll 


y—asin 0 = tan 0(x—a—acos®@) ivi 
A-—x—> M B 


=> ycos 0—a sin 6 cos 0 =x sin8—a sin® —a sin® cos8 10-4 
=> xsin@— ycos® =asinO LetAM=xm 


= enan ». (MD)? + (MC)? = 64+2x? +1214 (10—x)? = f(x) 


which always passes through (a, 0) on 
say 


80. (b) /''(x)=6(x-1). Inegrating, we get 
f (x) = 2x -2(10-x) =0 
f'(xy= 3x? -6x+¢ 
Slope at (2, 1) = f'(2)=c=3 
[-. slope of tangent at (2,1) is 3] 


2. f(x) = 3x? —6x +3 =3(x-1)" 


>4x=20>x=5 
f(x) =2-2(-1)>0 


. f (x) is minimum at x = 5 m. 


83. (d) f(x) =(1-cos” x)(A +sin x) = sin? x(A +sin x) 
Inegrating again, we get f(x) =(x-1))>+D 2 3 ; 
= Asi i ie 
The curve passes through (2, 1) SE eee 
=> f(x) =sinxcos x[2A +3sin x] =0 


1=(2-1p +D>D=0 


o f(x) =(x- 17 
81. (b) C,>C,+C, 


=> sinx=0 and siny = 22 = x= a (let) 


5 So, f(x) will change its sign at x = 0, a because there is 
2 I+sin°x  sin2x 


Let f(x) =|2 sin? x sin2x exactly one maxima and one minima in ee 2) 
1 sin?x = 1+sin2x 
R, > R, -2R,; Ry > R, -2R; a a 
-r OO G@ fg 
0 cos*@ -(2+sin2x) > > 
=|0 -sin?x -(2+sin2x)|=-2-2sin2x OR 
1 sin?x = 1+sin2x ees sa 
a 0 TT 
f (x) = —2c0s 2x =0 ae ir 
5 2 2 
cos2x=0>-x z 5 : . 2X 
4° 4 Now, sinx = ee 
f"(x) = 4sin2x oN 3 
>-l< <1 <A< {0} 
™ = 3 2 2 
So, f"|—|=4>0 (minima) 
4 If 4=0= f(x) =sin® x (from (i)) 
oo (2) ~9-]=-3 Which is monotonic, then no maxima/minima 
3 3 
oo So, 2 (-2. 2) — {0} 
ft (4) =4<0 (maxima) 
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84. (d) The given function 
f(x) = Bx? +ax -—2-a)e* 


f(x) = (6x+a)e* +(x" +ax-2-a)e* 


f(x) = Bx? + (a+ 6)x—2]e* 
++ x = 1 is critical point : 


-f'd=0 


=> (3+a+6-2)-e=0 87. 


>a=-7 (.e>0) 
. f(x) = Bx? - x= 2e* 
= (3x+2)(x-De* 


Ae a= + 


2/3 1 


Ae tea 


3 


and x = | is point of local minima. 


is point of local maxima. 


85. (d) Area of rectangle ABCD 
A=2x-(x? -1) = 2x° -2x 
a = 6x? -2 
dx 
For maximum area a =0Sx=5 
dx 3 
88. 
.. Maximum area | z z | : 
3V3 V3) 33 
86. (a) -.; The critical points are —1, 0, 1 
f(x) =k x(x 4+ 1(x-1) = k(x? — x) 
(x4 x?) 
=k +C 
I(x) | ae j 


=> fO)=C 


f(x) = £0) 


Sg SOE) ae 

4 
=> x(x" -2)=0 
>x=0, men =4f 
= T ={0, V2, —V2} 
(3) Let f(x) = ax? + bx? + ex+d 
f-1) = 10 and fl) =— 6 
—~a+b-c+d=10 (i) 
(ii) 


Solving equations (i) and (11), we get 


at+tb+c+d=-6 


pee meee 
4 4 
jo 
4 4 
=> fx) =a} - 3x? - 9x) + d 
3 


PO= Fe 2x —3)=0 
=> x=3,-1 
+ ae 
-1 3 
Local minima exist at x = 3 


(d) fix) = ax? + bx*+ cx 


5 4 3 
ima ax sai +¢ex |-s 


x0 x 


2+c=4 e=2 
St '(@) = 5ax* + 4bx? + 6x? 
= x°(5ax’ + 4bx + 6) 
Since, x = + 1 are the critical points, 
f'()=0 => 5a+4b+6=0 . (i) 
f'-D=0 => 5a-4b+6=0 .- (di) 
From egns. (i) and (ii), 


b=0and a=-2 
=U an 5 


f(xa= 2, +2x° 


t's) 6x4 + 6x? = 6x? (2? + 1) 
=— 6x? (x + 1) (x- 1) 
= + = 
-l 1 
fx) has minima at x =— 1 and maxima at x = | 


89. 


90. 


91. 


92. 
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(b) Given function f(x) = yi, —32 = Vid — x4 


Differentiating w. r. t. x, 


[- f(X) is increasing in [0, 3]] 
=>3k—4x 20> 3k>4x 
Le., 3k > 4x for x € [0, 3] 
wk>4i.e.,m=4 


Putting & = 4 in the function, f(x) = x ./4,_ ,? 


For max. value, f ‘ (x) = 0 


2 3 
ie, 20-48 =p sees 


2V4x° _x4 
y=3,3 ie, M=3v3 
(b) a,=a+5d=2 
Here, a is first term of A.P and dis common difference 


Let A= a,a,a,= a (a + 3d) (a + 4d) 
=a (2 —2d) (2-d) 
A= (2—5d) (4- 6d + 2d’) 
dA 
a=) 
BY aa 
(2 — 5d) (—6 + 4d) + (4- 6d + 2d) (- 5) =0 
8 2 
— 15d°+ 34d-16=0> d=-, 
5 3 
F 7-844 co 
or = 3" ag 
8 
d=— 
Hence 5 


(c) f(x) = 9x4 + 12x? — 36x? + 25 
Sf (x) = 36[3 + x? — 2x] = 36x (w— 1) & + 2) 


a 
2 0 1 


Here at —2 & 1, f'(x) changes from negative value to 


positive value. 

=> -—2 & | are local minimum points. At 0, f'(x) changes 
from positive value to negative value. 

=> 0 is the local maximum point. 

Hence, S, = {-2, 1} and S, = {0} 

(c) Let radius of base and height of cylinder be r and h 
respectively. 


93. 


2 
2h 
wr +—=9 wd 
r (i) 


Now, volume of cylinder, V= nr°h 
Substitute the value of 1? from equation (i), 


h2 
= mh| 9-— = onh 273 
V ar T ri 


Differentiating w.r.t. h, 


2 
c "| <0 
dh h=Vi2 


Volume is maximum when / = 2/3 


(a) Let, the functions is, 


A®)= 3c0s0+Ssin® cos ~Ssin 7 cos6 
oa: 1 
= 3080-452 sind—5xt os 


= (3S eoso+sx2Psino 
2 2 


1 53 


= —cos§+—sin® 
2 


1 25 76 
max f(0) fix ?5x3 = =i 
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97. (d 
94. (b) a 


W+r=¥=9 ...(i) 
Volume of cone 
13 7 
V= =mr-h |..(ii) 
3 
From (i) and (ii), 


Parametric equations of the parabola y” = 4x are, 


1 2 
x= Pf and y= 2t. == cies yh 


2 1 1 
| ae niyo =a) 
-|4 -4 ] 3 dh 3 
Area APXQO = 2 : ask 
9 6 1 For maxima/minima, 
dV 1 2 
=—5f —= —1(9-3h")=0 
5+ 5t+ 30 Th 02 3M ) 
=—5(? —t- 6) 
=h= +.)3 S>h= 3 (A> 0) 
1y 25 : 
a ues ee Noe ae 
ow; ie 3 
1 2 
For maximum area t= > av 
2 Here 2 a 
> \ dh nals 
) 5(25) = 125 ~ 
a cia a 4) 4 Then, A = ./3 is point of maxima 
95. (c) Consider the function, Hence, the required maximum volume is, 
fix) = 3x(x — 3)? — 40 1 
= —n(9-3)V3 =2V3n 
NowS = {x eoR: x7 +30< 11x} . 3 ( ) 
So x-I11x+30<0 => xoe [5,6] > 1 
x° +— 
. fx) will have maximum value for x = 6 9 Hee hee ee ee i 2 
The maximum value of function is, a a coe ex ee 
f6) =3 6x3 x 3-40 = 122. * = 
xny" = ! When x-—<0 
96. (c) A= (1+x?"\(1+y?") (x +x™\y "+y") 
1 
x+y 1 Ses . Xo—+ <-22 
a 2 (x xo™)2 Spee? x oe 


In the same way, y" + y" > 2 


Then, ("+3") ("+ yt) >4 Hence, —2,/2 will be local maximum value of h(x). 


1 a! When ee 
x 


> m —m —n ny 
QM+x "\y"+y") 4 
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1 o} 2 2 2 
Ste 222 eo = 2.2 lor — 8r°—s 1 6r 


2 2 
Hence, 2/2 will be local minimum value of h(x). Oe alee Rae 


99. (a) Here, f(x) = 2x3 — 9x + 12x +5 ? 
=> f'(x)= 6x? - 18x + 12=0 aad 
For maxima or minima put f'(x) = 0 >b= 2 r=2V2 cm 
=> x2-3x+2=0 3 
=>x=lorx=2 Therefore curved surface area = ml 
Now, f"(x) = 12x — 18 
=> f"(1)=12(1)-18=-6<0 =nbJh2 +r? =n2V2/42 +8 =8V3ncm? 


Hence, f(x) has maxima at x = | 
“. maximum value= M=f(1)=2-9+12+5=10, 101. (d)_ We have 


And, f"2) = 12(2) —~18=6>0. Total length =rt+r+r0=20 
Hence, f(x) has minima at x = 2. => 2r+r@=20 
“. minimum value = m = f (2) 20-2 
= 2(8) — 9(4) + 12(2) +5 =9 eee i) 
-. M—-m=10-9=1 : 
100. (a) Sphere of radius r= 3 cm Q 
Let b, h be base radius and height of cone respectively. A= Area = an mw 
So, volume of cone = - nb7h lo 15 am) S 
2 = —r0=—r 
2 2 r ig r 
A= 10r—r? 
For A to be maximum 
dA _9 > 10-2r=0 
ee a or 
HOS fe >r=5 
rs PA 
ae) 
dr 
In right angled A ABC by Pythagoras theorem “. Forr=5 Ais maximum 
(h- 2 + fp2=/2 (i) From (i) 
=> b= —(h-rP =P - (he -2hr + 1?) = 2hr- — saad PE 
5 5 
1 1 
.. Volume (v) == nh | 2hr —h? |=—| 2h?r — 13 2 
O=3 [ | Al | A= 5-xn(5)" = 25 sq.m 
102. 4x + 2nr = 2 = 
Wl ah 3h? ]=0=9h (4r 3h) =0 (a) 4x + 2ar 2x +r =1 
dh 3 S= x2 + rr 
2 
2 l-a-r 2 
BM oi 26i) s-(5") +a 
dh? 3 
dS l—ar \f —1 
4r d’v_1 4r l =o it + Qn 
Ath= . =—|4r x6 |=—]|4r -8r| <0 
3° dh? 3 3 3 - aa 
4 4 —n mr 1 
= maximum volume ocurs at h= -= > *x3=4 cm = 2 5) +2mr=0 =r ae 
As from (i), 2 
(h-r?+b2=Pr eee se 
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106. (a) Let f(x) =a log |x|+PBx*+x 
= 2 2 2 
103. @) D> a" +(a" =4) Differentiate both side, 
D? = 07 +a'+ 16 — 807 = a4 — 7a*+ 16 ‘ 
an? f(x) =—+ 2Bx +1 
ID 3 x 
=4o0° - 14a=0 : : 
da Since x = —1 and x = 2 are extreme points therefore 
2a(20? — 7) =0 f'(x) =0 at these points. 
es Put x =—l andx=2 in f'(x), we get 
2 a28+1=0>0+428 =1 i) 
a n Il ae 
+48+1=0 >a +8P 2 (i) 
O 
On solving (i) and (11), we get 
(a, a — 4) 68 =-3>B=-— 
=2 
2_ 49 LT cay 15 a 
4 2 4 4 
p= wi5 
2 
3 
104. [0, 1] 


105. 


(a) Let f(x) = = and x 
as 


14 


3 2 3°22 
(+x5)2 04x) 5 (+ x)5(x 5) 
T(x) = 3 
(1+ x5)? 
3f 3) 3 32 
se ee (1+x)5x 5 
L 
r 3 3 
— 3) 14x5 (1+x)> 
5 2 2 
| (1+x)> x9 
2 2 
x5 +x-l-x x9 -] 
, 2 2 at 
xS(l¢x)5 —-x5(1+x)5 


Also, f (0) = 1 > fx) € [24,1] 


fi(@=2"" 

(d) Let ‘u’ be the velocity 
-. u=48 m/s, Given, g = 32 
At maximum height v = 0 
Now, we know v” = u? — 2gh 


=> 0 = (48) —2 (32)h > h = 36 
Maximum height = 36 + 64 = 100 mt 


Let (h, k) be the point on ellipse through which tangent 
is passing. 


; xh yk 
Equation of tangent at (A, k) = ~+7= 1 
16 81 
wise’ 
aty=0,x= 7 
81 


atx =0,y = + 


en ee Lee) 648 
rea = = 
ac 2 Gd Ve) ie 


(648) 

2 ~~ . 

A= ie (i) 

(A, k) must satisfy equation of ellipse 


nk? 
—+—— = 1 
16 81 


16 
h = a Gl-®) 


Putting value of h? in equation (i) 
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Now, for largest possible right circular cylinder the 


2 
MX 81(648) Qa volume must be maximum 


16xk2(81—k2) 81k2 —K4 


differentiating w.r. to k 


*, For maximum volume, — =0 


= Now, Differentiating eq. (2) wrt. h 
DAA’ = af ) ask 4k?) 
81k? —K4 oa 3a Sh 
2AA' = 2A (81k — 44°) > A'=- 81k — 44 
Put A’ = 0 3 By 
> 162k — 4 = 0, k (162 — 4”) =0 aaa ~O0= =F pth 
=>"W=4>h=2 
k=0,k=+ : 
V2 Now, volume (V) of the cylinder 
A” = — (81 — 12k’) C. 
For both value of k, A” = 405 > 0 = ue re =(6-2) =4n 
9 
Area will be minimum for k = =e 109. (c) Let cost C= av+2 
16 P According to given question, 
r= qo b 
8 30a t5,= 9 eo) 
h = +2V2 : 
40a +— = 65 we (ii 
648 x J2 40 o 
Area of triangle AOB = “32x90 = 36 sq unit On solving (i) and (ii), we get 
108. (c) Given, radius of sphere = 3 _i and b = 1800 
Now, In AOAB, by Pythagoras theorem 
OA)’ = (OB)* + (AB) b 
ce) ) (AB) Now, C =av+— 
v 
ee 2 
= dv 7 ve 
dC = 0 a J =0 
dv vy 


b 
sy=fP- 3600 =v=60 kmph 


110. (d) Let base = b 


h 2 
— J} - 
—— 2 h? : 


3 = rd > ir ans (1) 
Now, volume of cylinder = mh Altitude (or perpendicular) = i= Vin? 62 

h? \ 1 : 1 [o42 
V= iG ay h (using eq. (i)) Area, A= ie base x altitude = 5 xbxyh* —b 


3 
(23g (ii) Bie th 
4 db 2 2Vh? —b? 
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ead 
2 ee 


Put as 0,> b= as 
db V2 
1 oh eon 
Maximum area = — x x fh? 
ano 2 4 


(b) Given that, f(x) =In|x|+ hx? +ax 
filx)=t+2be+0 
x 


Atx=-l, f'@)=-l-2b+a=0 
=> a-2b=1 ..-(i) 


1 
Atx= 2, pa Ge’ 
=> a+4b=-> i 
a 5 .. (il) 


b=- 


Alo 


1 
On solving (i) and (11) we get a= 5 


one Te 2°2 Ox 
xr 4x42 (x? x—2) (x +1)(x-2) 
7 2x 7 2x 7 2x 


So maxima at x =—1, 2 

(c) Equation of a line passing through (x,,y,) having 

slope m is given by y—y, = m (x -x,) 

Since the line PQ is passing through (1,2) therefore its 

equation is (vy— 2) =m (x - 1) 

where m is the slope of the line PQ. 

Now, point P (x,0) will also satisfy the equation of PO 
y2=m(x-l) > 0-2=me-1) 


=> -2=m(x-1l)> x-1l=— 
m 


—2 
=> x= —41 
m 


Also, OP =4/(x-0)*+(0-0)* =x =—“41 
m 


Similarly, point QO (0,7) will satisfy equation of PQ 
.  y2=m(x-1) 


M-371 


=> y-2=mC(-l) 
=> y=2-m and OQ=y=2-m 


2m 


Area of APOO = $(0P\(00) = ee s 


( Area of A= > base x height ) 


‘gee sta) 


(1,2) 


O 


Let Area =f(m) = 2 


; -1 2 
m) =—+— 
Now, vi ) 2 m 
Put f’ (m) =0 
m=4>m= +2 
i -4 
Now, f (m)=—> 
m 


1 
m=2 =o 


f"(m) 


f"(m)|ma-2 =5>0 


Area will be least at m = —2 
Hence, slope of PQ is —2. 


. (d) Let f: (00,00) — (00,00) be defined by fx) =2° + 1. 


Clearly, f(x) is symmetric along y = 1 and it has neither 
maxima nor minima. 


.. Statement-1 is false. 


Hence, option (d) is correct. 


tan x 


. , x#0 
. (b) f(x)=4 x 
1, x=0 
For x > 0 
tanx>x 
t 
ane sy 
x 


e372 


115. 


116. 
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Forx<0 = tanx<x 


tan x 


> >1 


x 
f(0)=1 atx=0 
=>  x=0 isthe point of minima 


So, Statement | is true. Statement 2 is also true. 


(c) f(x) =Vxsinx 
f(x) =0 
= x=0 or sinx=0 


=> x=27,7 


f"@o= Vx cos x +—=sin x 


aE 


1 
= —=(2xcosx+sinx) 


2x 
Atx=m, f"x)<0 
Hence, local maxima at x = 1 
At x=2n, f"(x) >0 
Hence local minima at x = 27 
1 e 


(d) Given f(4)==— = 
e-+2e~ 


(e** ¢-D)e* =2e"" o* 
(2 495° 


fx) = 


Sx) =0 => 62% 42 = 262% 


eX = V2 


er x9 
ne f"(V2)=+e 
v2_ 1 
4 2/2 


.. Maximum values of f(x) = 


> bere VxeR 


ae 


Since, 0<-; u et 


22 


= for some san fee 
3 


117. (c) fe={ 


118. 


119. 


k-2x, if x<-l 
2x+3, ifx>-l 


Clear that f(x) is minimum at (-1, 1) 
fCb=1 
l=k+2> k=-1 
(a) Given that P (x) = x4 + ax? + bx? +.ext+d 
=> P'(x) =4x3 + 3ax? +2bx +c 
But given P’(0) =0 = c =0 
P(x) =x* + ax3 + bx? +d 
Again given that P (- 1) < P(1) 
l-at+b+d<lt+atbt+d 
> a>0 
Now P' (x) = 4x3 + 3ax2 +2bx = x (4x? + 3ax + 25) 
As P' (x) = 0, there is only one solution x = 0, therefore 
4x? + 3ax + 2b = 0 should not have any real roots i.e. D <0 
2 
=> 9a°-32b<0> b> >0 
Hence a, b>0 
P'(x) =4 x34 3ax? 


+ 2bx > 0 Vx>0 
P (x) is an increasing function on (0,1) 
P(0) < P(a) 

Similarly we can prove P (x) is decreasing on (— 1, 0) 
P(-1)> P(0) 

So we can conclude that 

Max P (x) = P (1) and Min P (x) = P (0) 

= P(-1) is not minimum but P (1) is the maximum of P. 


(a) Lety=x3 mtqoa@e- 
dx 


3x7 —p 


For maxima and minima 


® 9 23% p=0 vex? 
dx 3 
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x 2 1 2 
120. (a) Given f(x) = ~+-—=> f'(*)= aaa el 
2° :X 2 x 
>xr=4>x=2,-2; 
Now, f ij 


3 


f"(x)]|,-5 =+ve => f(x) has local min at x = 2. 


1 
121. (ec) ATQ, y=x+— > a] 


For maxima. or minima., 


1-4. =0>x=41 
x 


dy 2 (dy) 
= => =2>0 
dx? x? ey, 


x=l 
“. yis minimum at x = | 
122. (d) f(x) =2x° -9ax* +12a7x4+1 
f(x) = 6x" -18ax + 12a’; 
For maxima or minima. 


6x? —18ax+12a =0 > x* -3ax+ 2a? =0 


=> x=aorx=2a. 

f(x) =12x-18a 
f"(@) =-6a<0 .. f(x) is max. atx =a, 
f'"(2a) = 6a>0 

“. f(x) is min. at x = 2a 

. p=aandq=2a 


ATQ, p? =q 


- a =2a—=>a=2ora=0 


but a> 0, therefore, a = 2. 


123. (b) We know that distance of origin from 


, y)= yxr+y? 
= [e +b* —2ab cos( 1-4} : 


<a? +b? +2ab 


Ree ala 


.. Maximum distance from origin = a+ b 


Integrals 


ff ; Standard Integrals, Integration by <> 
imp d 9 oD 7 
q TOPIC al Substitution, Integration by Parts Rel] 


(x-1)? 2 

J, © teoste? ar 
lim | ©2 ——______ 06, 2020 (I 
roll (x—Dsin(x—1) seg te, 22 00 


1 
(a) is equal to= 


5 (b) is equal to 1 


: 1 , 
(c) is equal to ~7 (d) does not exist 
if | (e% +2e* -e* Net de = g(xjye*) +e, 


where c is aconstant of integeration, then g (0) is equal to: 
[Sep. 05, 2020 (D] 
(a) e (b) e? (c) | (d) 2 


cos 8 
If d= Alog, | B(®)|+C, where 
er ere ee z 
C is a constant of integration, then a can be: 
[Sep. 05, 2020 (ID] 
2sin0+1 2sin0+1 
sin6+3 ) 5(sin 0 +3) 
5(sin 8+ 3) 4 5(2sin 8 + 1) 
2sinO+1 @) sin +3 
2 
3 x ; 
The integral i Gereaeerrd dx is equal to 
xsin x + cos x 


(where C isa constant of integration) : [Sep. 04, 2020 (D] 


xSeC x 
(a) tan x -——————_+C 
xsin x + cos x 


x tan x 
(b) sec x+——————-+C 
xsin x +COS x 


x tan x 
(c) sec x — + C 
xsIn x +COsS x 


xsec x 
(d) tan x+————__+C 
xsinx +cosx 


5. 


www.jeebooks.in 


Ae 


Let f(x) = [~*~ de(x 20). Then f(3)—/(1) is equal 
(1+ x) 
to: [Sep. 04, 2020 (D] 
n 1 3 ™ 1 v3 
Ope 4 Oa a 
nr 1 v3 xn 1 vB 
Oe eg. Oa g 


it] sin”! [= Jas = A(x) tan”! (Vx) + B(x) + C, where 
l+x 


C is aconstant of integration, then the ordered pair (A(x), 
B(x)) can be: [Sep. 03, 2020 ID] 
(a) (x+1, Vx) (b) (x41, Vx) 


() (x-1, —vx) (@) (x-1, vx) 
dx 
The integral GaaF Guy is equal to: 


(where C isa constant of integration) [Jan. 9, 2020 (D] 


V7 -1/7 
offre 9 (ey 


x+4 
3/7 -13/7 
1(x-3 1(x-3 
= +C —— +C 
(©) (23) @ = (23) 

j d0 
rE cos’ 0(tan 20 +sec 20) 
C is a constant of integration, then the ordered pair 
(A, f(8)) is equal to: [Jan. 9, 2020 ID] 
(a) (1, 1—tan6) (b) (-1, 1 —tan@) 

(c) Cl, 1+ tan@) (d) (1, 1+ tan@) 


= MtanO + 2logJf(8)| + C where 


Vr 


d. : . 
If J an nee pe = f(x)(1+sin® x)" +c wherecis 


(7% 
a constant of integration, then M 3 is equal to: 
[Jan. 8, 2020 ID] 


9 9 
@ -3 )2 OO; @2 


EBD 83 
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11. 


12. 


13. 


14. 
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2x3 -1 15. 
The integral i - dx is equal to: 
x +x 
(Here C isaconstant of integration) [April 12,2019 (D)] 
3 3 2 
+1 1 (x +1) 
—log +C 
a) —lo | +C€ b e 3 
@) Slog. (b) 9 ] 
eo e + 
(c) log. +C (d) log, ++ 
x 
Let a € (0, 2/2) be fixed. If the integral 16 
tan x + tan a . ; 
| ————« = A(x) cos20-+B(x) sin2a+C, where C is 
tan x — tana 
a constant of integration, then the functions A(x) and 
B(x) are respectively : [April 12, 2019 (ID] 
(a) x+o and log, |sin(x + a)| 
(b) x-a and log, |sin(x-«)| 17. 
(c) x-a and log, |cos(x—«)| 
(d) x+a and log, |sin(x - a.)| 
f dx 
Tf) G2 —2x +10) 
18. 
= a wn!) ts ca) +C where C is a 
3 x” -2x+10 
constant of integration, then : [April 10, 2019 (D] 
Ase d f(x) =3 (x-1 
(a) 54 and fix)=3 &-1) 
1 
(b) A= a and f(x) =3 (x1) 
A=— and f{x)=9(x-1 
(c) a7 and hx)=9 &—1) 
19. 


~S = 2 
(d) any and f(x) =9 (x—-1) 


If f(x) is a non-zero polynomial of degree four, having 
local extreme points at x = —1, 0, 1; then the set 
S= {x ER: f(x) = f(0)} contains exactly: 
[April 09, 2019 (D] 
(a) four irrational numbers. 
(b) four rational numbers. 
(c) two irrational and two rational numbers. 
(d) two irrational and one rational number. 


The integral [sec”’ 3x cosec”’? xdx is equal to: 


[April 09, 2019 (D] 20. 


3 
(a) —3tan!/3x+C (b) 7 tan“*3x+C 


(c) -3cot!3x+C (d) 3tan!/3x+C 
(Here C is a constant of integration) 


M-375 


If i e* (sec xtan x f(x) +(secxtan x + sec? x)) dx 
= eC fx) + C, then a possible choice of f(x) is: 


[April 09, 2019 (ID] 
1 1 
(a) oe (b) ae 
1 1 
(c) Sear (d) BSC OS 
eee 
sin — 
” dx is equal to: 
sin — 
2 


(where c isa constant of integration.) [April 08, 2019 (D] 
(a) 2x+sinx+2sin2x+c (b) x+2 sinx+2 sin2dx+c 
(c) x+2sinx+sin2x+c (d) 2x+sinx+sin2x+c 


wile 


+C, where C is a 


tf api = af (x)(1+x°) 


3 
xt 
constant of integration, then the function f(x) is equal to: 
[April 08, 2019 (ID] 
3 ‘ 1 1 a 1 
(@) 3 Os O 372 O53 


Theintegral i cos (log, x)dx is equal to: 


(where C is aconstant ofintegration) [Jan. 12,2019 (D] 
(a) [sin (log, x)-cos(log, x) ]+C 


(b) x[cos(log, x) +sin (log, x) ]+C 


(c) 5 Leos(lowe x)+sin(log, x) ]+C 


(d) x{cos(log, x)—sin(log, x) ]+C 
3x13 4.21! 
(2x4 +3x7 +1)4 
(where C is a constant of integration) [Jan. 12, 2019 (ID] 


The integral i) dx is equal to: 


4 12 
(a) C (b) 


ee SS Fe ee 
6(2x4 43x2 +1) 6(2x* +3x7 +1)° 


4 x!2 
+C 


(c) 


x 
—___* ic @ = 
Orazeap © axteae sy? 


| 2 m 

_ 

If [GE ae= aeo[vi-x* | +C, for a suitable 
x 


chosen integer m anda function A (x), where C is a constant 
of integration, then (A(x))™ equals: [Jan. 11, 2019 (D] 


1 


_ -] 1 
(a) a7? (b) a (c) 278 (d) Ox? 


M376 ey 


25. 
21. 


22. 


23. 


24. 
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A ee eed = f (x)V2x-1+C, where C isa constant 
ofi clam then f(x) isequalto:  [Jan. 11, 2019 (ID] 
1 2 
@ (+1) (b) 3 (*+2) 
2 1 
© 4-4) @ z(+4) 


T 
Let n >2 be anatural number and 0 <0< > 


1 


Then nf (sin" 8 + sin 8)" cos 8 dé is equal to: 


sin" *!9 
[Jan 10, 2019()] 
n+ 
n 1 n 
a 1 Cc 
@) n°-1 sin" 0 
n+ 
(b) n 1 aa n C 
n°+1 sin 90 
n+ 
n 1 n 
c 1+ Cc 
©) n°-1 sin" 0 
n+ 
n 1 n 
d 1 Cc 
@ n°-1 sin"*' 0 


(where C is a constant of integration) 
For x2 # n+ 1, néN (the set of natural numbers), the 
integral [Jan. 09, 2019(D] 


[x 


2 sin (x? —1)=sin 2(x? -1) 
de i, equal to: 
nm 1) 


2 sin (x? —1)+sin 2 ie 


sec" ie -1) +c 


(a) log, 


(b) 5 los, |sec (x? -1)|+e 
y) 
sec” c =) 
2 
sec 
2 


(where c is a constant of integration) 


: ] 
(0) 78 


(d) log. +C¢ 


Sa 7x” 
2 
(x? +1+ 2x") 
and _f(0) = 0, then the value of f(1) is: 


1 
(b) “| 


If f(x)= dx,(x 0), 


[Jan. 09, 2019 dD] 
1 
(a) — > 


1 


1 
(c) oy (d) a 


26. 


27. 


28. 


29. 


30. 


The integral 
i} sin? xcos” x dx is equal 
(sin?x+ cos°x sin? x +sin°x cos*x+ cos>x)* 
to: [2018] 
-| 1 
—— = = 
(a) 31+ tan? x) e) 1+cot? x 
= +C d — +C 
a. —= 
©) 1+cot?x @ 3(1+ tan*x) 
(where C is a constant of integration) 
If 
f tan x —de=x K tan SHE) 0, 
1+tanx+tan* x VA VA 
(C is a constant of integration), then the ordered pair 
(K, A) is eugal to [Online April 16, 2018] 
@™2a3) © 2) © C2) @ C2,3) 
Iff [= — =2x+1,(x © R= {1,—2}), then | f(x) de is 
x+ 


equal to (where C is a constant of integration) 

[Online April 15, 2018] 
(a) 12 log, |1—x|— 
(b) —12 log, |l—x|—3x+e 
(c) —12 log, |l1—x|+3x+e 
(d) 12 log, |1—x|+3x+e 


— = 2x +5 


v7- 6x—x° 


(where C is a constant of integration), then the ordered 


7-6x—x° +Bsin™ (= }+e 


pair (A, B) is equal to [Online April 15, 2018] 
(a) (-2,-1) (b) 2,—-1) 
(c) 2,1) (d) 2,1) 
3x-4) 4 
ir “(2 +) x+2,x# 3 rand 


[f09 dx =A log |1— x|+Bx+C, then the ordered pair 


(A, B) is equal to: [Online April 9, 2017] 
(where C is a constant of integration) 


The integral svi +2cot x(cosec x + cot x)dx 


fo <x< 4 is equal to: [Online April 8, 2017] 


(where C is a constant of integration) 


(a) 2log sin +C€ (b) 4 log +C 


xX 
sin— 
2 


cos +C 


x x 
(c) 2log ry +C (d) 4 log con 
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31. 


32. 


33. 


34. 


35. 


36. 
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dx A B 
—__——— = (tan x)" + C(tan x)” +k 
= J cos? x/2sin 2x oenaer 
is a constant of integration, then A+ B + C equals : 
[Online April 9, 2016] 
16 27 Tg Ht 
O> OF OF OF 


i plostavler) 
vi+? 


constant, then g(b) is equal to : 
[Online April 11, 2015] 


1 
dt = =(g(0)” +C, where C is a 


(a) azo +¥5) 


(©) 2log(2+5) 


(b) 5 loe(2+¥5) 


(d) log(2 + V5) 


ore 
The integral i txt }e sds is equal to [2014] 
x 
1 1 
x+— ae 
(a) (x+l)e *+e (b) -xe *+e 


1 
xX+— 


() (x-l)e *+e (d) xe +e 


sin? xcos* x . 
re x is equal to: 
3 


The integral f 
sin? x + cos® x 


[Online April 12, 2014] 
1 


(a) +e (b) -~—— t¢ 
(1+ cot? 3(1-+ tan’ x| 
sin” x cos? x 
(c) c id) == 7 re 
( +cos? x| 3(1 +sin x 
-I fan" 
The integral [xcos ioe! dx (x > 0) is equal to: 
[Online April 11, 2014] 
(a) —x+(1+x?)tan!x+ce 
(b) x—(1 +x?) cot! xtc 
(c) —-x+(1+x?)cot!xt+e 
(d) x—(1 +x’) tan“! x+e 
- 8 8 
jae dx is equal to: 
(1-2sin x cos” x) 
[Online April 9, 2014] 


1. 1. 
(a) eee (b) eee 


i 2 
(c) ganar (d) —sin?x +c 


37. 


38. 


39. 


40. 


41. 


42. 


43. 


M-377 
If [ f(x)dx =o), then [.x° f(x" de is equal to [2013] 
(a) sie ve)-fPueyar]+¢ 

(b) =¥yer) —3[ x(a )dx+C 

(©) 38 uO)-[Pyorydr+C 


rl 
(d) gle ve*)—[x wo )ar]+C 
Ifthe integral 


8x +1 
) eee dx = Acos8x +k, 
cot 2x — tan 2x 


where k is an arbitrary constant, then A is equal to : 


[Online April 25, 2013] 
ae Cael 
o-= O82, © Os 
Ifthe | 249% gy =x+aln |sin x -2cosx|+k, then ais 
tanx —2 
equal to: [2012] 
(a) -1 (b) -2 (c) 1 (d) 2 
( x? 4.sin? x) 
If f(x)=  arreeme sec” x dx and f(0) =0, then f(1) 
l+x 
equals [Online May 19, 2012] 
(a) tan -— (b) tanl+1 
1 ™ 
as | es 
© 7 () 1-7 
= 
The integral of [—5—___ wrt. xis 
x -—x° +x-1 
[Online May 12, 2012] 


(a) Slog(x? +1) +c (b) 5 logs? —1] + 


(c) log(x? +1)+C (d) log|x? —1]+C 


Let f(x) be an indefinite integral of cos>x. 
Statement 1:/(x) isa periodic function of period m. 
Statement 2: cos°x is a periodic function. 

[Online May 7, 2012] 
(a) Statement 1 is true, Statement 2 is false. 


(b) Both the Statements are true, but Statement 2 is not 
the correct explanation of Statement 1. 

(c) Both the Statements are true, and Statement 2 is correct 
explanation of Statement 1. 


(d) Statement | is false, Statement 2 is true. 


sin xdx 


——~ is 
sin| x — — 
4 


The value of V2) [2008] 


M-378 


44. 


45. 


46. 


47. 
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(a) x+log cos{ x—} [+c 


(b) x—log sin( x2) +c 


(c) x+log sin( x2) +e 


(d) x—log cos{ x—") +e 


f dx 


= [2007] 
cosx+ wa sinx 


equals 


a) log tan (F+2}+c 
(a) log ar 


(b) log tan (2-2) 4+C 
2 12 
1 x 

(©) Zlog tan (F+2)+c 
2- 12 

d = lo tan (Z-2)+c 
(d) g ee 


j dx 


; [2004] 
cos x —sinx 


is equal to 


1 
@) rs 


1 x 
(b) 8 cot 5) 


1 
(c) Bi lo 


1 
(d) B lo 


f sin x 


sin(x — a) 


of (A, B)is 


(a) (-cosa, 


(c) (-sina, 


sin a) 


cos a) 


(b) (cosa,sina) 


(d) (sina,cos a) 


dx = Ax+ Blogsin(x —a),+C, then value 


[2004] 


f(x) and g(x) are two differentiable functions on [0, 2] such 
that f"(x)—g"(x) =0, f'() = 2g’) =4f2)=3g(2)=9 
then f(x)-g(x) at x = 3/2 is [2002] 

(a) 0 (b) 2 


() 10 (d) 5 


TOPIC 


48. 


50. 


51. 


52. 


53. 


Integration of the Forms: Jex(f(x) ae 
f"(x))dx, Jekx(df(x) + f"(x))dx, 
Integration by Partial Fractions, 
Integration of Some Special 
Irrational Algebraic Functions, 
Integration of Different 


Expressions of e 


2 
The integral I e-x*(2+log, x) dx equals: 
[Sep. 06, 2020 ID] 
(b) 4e2-1 
(d) e(2e-1) 


(a) e(4e+1) 
(c) e(4e-1) 
A value of a such that 


atl 


dx 
* (x+a)(x+a4+l) 


9 
= log, (>) is: [April 12, 2019 (ID] 


1 1 
@2 05 ©O-; @2 


z= 2 
If (ae dx = g(x)e* +c, where c is a constant of 


integration, then g(—1) is equalto: [April 10,2019 ID] 


5 1 
io aes id) =, 


@ 1 1 ; ; 


If [xe de= “e eo f(x)+C, where C is a 
constant of integration, then f(x) is equal to: 

[Jan. 10, 2019 (ID] 
(b) —4x3-1 
(d) 4x3+1 


(a) —2x3-1 
(c) —2x3+1 


dx 
The integral |——— is equal to: 
(1+ Vx \Wwx- x? 


(where C is a constant of integration) 


[Online April 10, 2016] 
1+ Vx 1-Vx 
2 +C = +C 
cee ae ae ee 
1-Vx l+Vx 
2 a 2 a 
(c) 4+ de C (d) 1 We C 
The integral laa equals : [2015] 
i = 4 
(@) -(x441)4 +e (b) - 


(x4 ry 


eo 


\ 
@) (4414 +e 


EBD 83 


54. 


55. 


56. 


57. 


58. 


59. 
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dx 
The integral J 3 3 is equal to: 
(x +14 (x -2)4 


[Online April 10, 2015] 


(a) (a) Ac (b) 4(222)F 4c 


x — 


1 
(c) {2} +e) 6) -4{=2} +C 


Ifm is anon-zero number and 


5m-1 4m-1 
ie — dx =f(x)+c, 
(x +x™ +1) 
then f(x) is: [Online April 19, 2014] 
' xom es x4m 
a 
2 
2m(x?™ +x™ +1) 2m(x? +x™ +1) 
2m(x°™ x‘m) (e? oa) 
©) + @ ; 
( 2m 4-x™ +1) 2m(x?™ +x™ +1) 
: xdx 
The integral ) equals 
x +V2-x 
[Online April 23, 2013] 
(a) log| +243" | c (b) —log]1+V¥2—x7 |+e 
(c) -xlog]1-V2-x? |+e(d) xlog]1-V2+x7 |+e 
-l 
If aes =F at: Xdx = A(x) *~+C, then A(x) is 
x7 +1 
equal to : [Online April 22, 2013] 
(a) -x (b) x (©) Ji-x @ VJl+x 
x 
i = p(x) then, i) dx is equal to: 
x+x! x+x! 


[Online April 9, 2013] 
(b) In|x|+p(@)+e 
(d) x+p(x)te 


(a) In|x|—p(x)+e 
(c) x—p(x)t+e 


2: 

f oe dx is equal to [2005] 

1+ (log x) 
@) —8* 4c @ +c 

(log x)" +1 x +1 

x 
aC d) ———+€ 

Fae © Gogx? +1 


‘TOPIC 


61. 


62. 


63. 


64. 


65. 


66. 


67. 


Evaluation of Definite Integral 
by Substitution, Properties of 
Definite Integrals 


1 1 
Ifl, = J, (1—x59)!dx and 1, = [pd-xry hae such 


that I, = al, then o equals to: [Sep. 06, 2020 (1)] 
5049 5050 5050 5051 
© 5050 ©) S049 © S051 © 5050 
m/2 
The value of res dx is: [Sep. 05, 2020 (D] 
—n/2 
@= or of @= 
4 2 2 


Let f(x) =|x—-2| and g(x) = f(f (x), x €[0, 4]. 


3 
Then [(g@) — f(x))dx isequalto: [Sep. 04, 2020 (D] 
0 


(a) | 
The integral 
m/3 

i) tan? x-sin? 3x(2 sec” x-sin? 3x +3 tan x-sin 6x) dx 
1/6 

is equal to : 


1 3 
(b) 0 (c) 3 (d) 5 


[Sep. 04, 2020 (ID] 


7 1 9 
@ig O-5 @ > 
Let {x} and [x] denote the fractional part of x and the 
greatest integer <x respectively of a real number x. If 


Joo dx, aes dx and 10(n? — n), (n €N,n>1) are 


three consecutive terms of a GP., then n is equal to 
[NA Sep. 04, 2020 CD] 


i) | x—-|x|| dx is equal to: [Sep. 03, 2020 (D] 


—-k 


2 


1 
(a) J2n? (b) 27? () x (d) > 
< k 
Ifthe value of the integral f° ax is —, then 
(l-x’) 6 
k is equal to: [Sep. 03, 2020 ID] 
(a) 23-7 (b) 2V3+n 
(c) 3V2+0 (d) 3/2—n 


2 
The integral fl x—1|-x|dx is equal to 
0 
[NA Sep. 02, 2020 (D] 


M3809 


68. 75. 


69. 


70. 


71. 


72. 


73. 


74. 


www.jeebooks.in 


Let [t] denote the greatest integer less than or equal to ¢. 


2 
Then the value of | |2x—[3x]| dx is 
1 


[NA Sep. 02, 2020 dD] 
If for all real triplets (a, b, c), f(x) = a + bx + cx?; then 


1 
{sf (x)dx is equal to: 


1 1 1 
(a) 2farays2r (3}} (b) + rene (3)} 
*) £O)+f|— : forro+4r(5) 
(c) 3 2 (d) 6 2 


xsin® x 


[Jan. 9, 2020 (D] 


77 ax is equal to: 


The value of i 
sin’ x +cos° x 


[Jan. 9, 2020 (D] 


(a) 2n (b) 22 (c) 7 (d) 4 
2 
dx 
1f1= | ,then: — [Jan. 8, 2020 (ID 
1 V2x3 9x2 412% +4 


1 2 1 1 2 1 
—<¢]*<— s< f* 2 
@ 3 4 0) 5 8 


1 L.. 1 
ef? —<[°< 
(c) 6 * <= 9 (d) 6 <I'< 5 


ee +b+1-x)=/(x), for all x, where aand bare fixed 


1 b 


positive real numbers, then 7, al x(f(x) + f(x + Idx 
a 
is equal to: 


(@) JP" fear 


[Jan. 7, 2020 (D] 
b-1 
(b) [fax 


b-1 b+1 
(©) J fet Dade (d) J. f@+Ddx 


2 
The value of « for which 4a J e Md =5,i8: 
=i 
[Jan. 7, 2020 (ID)| 


(a) log,2 (b) oe, 3 Jo log, V2 (d) toe, £) 


If 6, and 8, be respectively the smallest and the largest 
values of 8 in (0,27) — {2} which satisfy the equation, 


8, 
2cot? ae 4=0, then [ cos? 30d@ is equal to: 
sin 8 
9, 
[Jan. 7, 2020 (ID] 
T 20 nm 1 T 
as ee 5 + =3 ax 
(a) 3 (b) 3 (c) eG (d) 9 


76. 


77. 


78. 


79. 


80. 


81. 


82. 


Let f: RR be a continuously differentiable function 


1 
such that f(2) = 6 and f’(2) = 28° 


If (a 48dt=(x—2) g(x), then lim g(x) is equal to: 
x2 


[April 12, 2019 (1D)] 
(a) 18 (b) 24 (c) 12 (d) 36 
7 cot x ex 7 ; 
If I; eotx st casee x m(%+N) , then m.n is equal to : 
[April 12, 2019 (1)] 
l I 
@ -> 1 O> @4 


2a 
The value of J [ sin 2x( 1+cos 3x) Jdx , where [t] denotes 
0 


the greatest integer function, is: [April 10, 2019 (D] 

(a) = (b) —2 (c) 2x (d) 2n 

The integral ie > xcosec*?x dx is equal to : 
[April 10, 2019 ID] 

(a) 35/6 _ 32/3 (b) 34/3 _313 

(c) 37/6 — 35/6 (d) 353 — 313 


sin? x 


dx is: [April 9, 2019 (D] 


The value of J enx 4Cosx 


m—2 b) Ea! m—2 4 m—1 
a= (42> © Oa 
1 
: [xcot™'d—x? +2*)de ; 
The value of the integral is 
0 
[April 09, 2019 (ID] 


x 1 Tt 
—-—log,2 —-log,2 
(@) 5-zhs. b) Z-loe. 


T wl 
——log,2 —-—log,2 
(©) >be. (@) 7-58. 
Iff: R— Risa differentiable function and f(2) = 6, then 


ID ana 

lim | Ga is [April 09, 2019 (11) 
@) 2472) 2/'2) © 0 (d) 12/2) 
if f(@)= — and g(x) = log, x, (x > 0) then the 


TT 


4 
value of the integral i g(f(x))dx is: 


TT 


4 
[April 8, 2019 (D] 


(a) log.3  (b) log,e (c) log,2 (d) log,1 


EBD 83 


BT 


83. 


84. 


85. 


86. 


87. 


88. 
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Let f(x) = f g(t)dt , where gis anon-zero even function. If 
0 


Aix +5) = g(x), then [eat equals : [April 08, 2019 ID} 
0 


x+5 


5 
@) [ g@ad (o) { g@at 
| 


x+5 


x+5 


5 
(c) 2 J g(t)dt (d) 5 J s@at 
5 


x+5 
Let f and g be continuous functions on [0, a] such that 


Kx) =f(a—x) and g(x) + g(a—x) = 4, then [r(a)e(x)ax 
0 


is equal to: [Jan. 12,2019 (| 


(a) al f(x)dx (b) [f(a 
0 0 


(c) 2) f(2)ax (a) ~3) f(x)ax 
0 0 


e ¢ 2x 7 x 
The integral i) (=] -(£] log, x dx is equal to : 
e x 
1 


[Jan. 12, 2019 (I1)] 


l ! 11 1 
a) ~7e7 by: Soha 
@ 7-8-3 ere 
a ee 3 l 
Se d) =-e- 
(c) a @ re (d) 2 22 
2 332 
sin“ x 
The value of the integral ) roa 
=| \4 
a\| 2 


(where [x] denotes the greatest integer less than or equal 


tox) is: [Jan. 11,2019 (D] 
(a) 0 (b) sin 4 (c) 4 (d) 4—sin 4 
‘ ; 1/4 dx i 
The integra uals : 
Sha" tn/6 sin 2x(tan® x+cot> x) o 


[Jan. 11, 2019 (ID] 


a tan”! ! 
() jol4 93 


(a) 3[ Eta (<a) 


b 
Let I= I, (x* 2x? )dx. Iflis minimum then the ordered 
[Jan 10, 2019 (D] 


Ag et oat: 
(a) 20 9/3 


Tl 
(©) 70 


pair (a, b) is: 


89. 


90. 


91. 


92. 


93. 


94, 


95. 


M-381 


(@) (0.v2) 
() (v2,-v2) 


(b) (-v2,0) 
(@) (- V2, v2) 


x 1 
If f f(t) dt=x? +] t? f(t) dt, then f"(1/2) is: 
0 x 


[Jan. 10, 2019 (I) 


24 18 4 6 
a) — b) — c) = d — 
@) 5; or oe 3: 
n/2 dx 
The value of i) ——___—_—., where [t] denotes the 
_t [x] + [sin x] +4 


greatest integer less than or equal to t, is: 
[Jan. 10, 2019 ID] 


1 1 
(a) oo 5) (b) pe 


3 3 
sy oa 
The value of {|cos x|° dx is: [Jan 9, 2019 (1) 
0 
4 2 
(a) 0 (b+) 5 © 3 d) 3 


Let fbe a differentiable function from R to R such that |f(x) 
— f (y)| < 2b — yP>?, for all x, y, e R. If f (0) = 1 then 


1 
i) f° (x) dx is equal to: [Jan. 09, 2019 (ID 
0 


@ + 


(a) 1 (b) 2 5 (d) 0 
ue tan 0 1 
if | d0 =1-—~, (k > 0) then the value of k 
7 42k sec 9 V2 
is: [Jan. 09, 2019 (ID] 
1 
(a) 4 (b) a (c) 1 (d) 2 
n 
4 sin? x 
The value of i) = —dx is: [2018] 
7 i+2* 
“2 
a b) 4 Ku a = 
@> O# OF @F 


Iff(x)= { t(sinx—sin¢) dt then 


[Online April 16, 2018] 
(a) f'"(x) +f'(X) = cos x — 2x sin x 
(b) f(x) +f") —f'"() = cos x 
(c) f(x) —f"(x) = cos x — 2x sin x 
(d) f’" (x) +f") = sin x 


M382 ey 


104. 


96. 


97. 


98. 


99. 


100. 


101. 


102. 


103. 
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3n 
The value of integral ie 


1+sinx ts 
[Online April 15, 2018] 
(a) 52 +1) (b) (V2 -1) 
(c) 2n(V2-1) (d) nV2 


1 
1fh=[, 
dx; then 
@) b>L>], 
(ce) Lh>l>h; 


= 2 ee 2 i. 
e” cos xdx, =e cos xdxandI,=[ ¢ 


[Online April 15, 2018] 
(b) ,>1,>1, 
(d) 1,>1,>1, 


The value of the integral lie sin* x p + log E 7 = “) dx 


’ 2—sinx 

is [Online April 15, 2018] 
@ an ®0 ©O2n @s 

& 
The integral IF is equal to : [2017] 

1+cosx 

4 

(a) -l (b) -2 (c) 2 (d) 4 


Let I, = [ tan" x dx,(n>1) . Iy + Ig =a tandx + bx9 + C, 


where C is constant of integration, then the ordered pair 
(a, b) is equal to : [2017] 


0-30 (-3)) © Go) o G4) 


2 
dx k 
if : 3 
13 2 k4+5 
(x —2x+4)2 


then k is equal to : 


[Online April 9, 2017] 
(a) | (b) 2 (c) 3 (d) 4 
Tv 
The integral f 4 Se dx equals: 
(tan x + cot x) 


12 
[Online — 8, 2017] 


15 15 
Oop Oa O85 O32 


The integral = is equal to: 


(x° +x? +1) 


[2016] 


(a) ———,+C_ () ——~—:€ 


105. 


106. 


107. 


108. 


109. 


110. 


For x €R,x #0, if y(x) is a differentiable function such 


x x 
that x| y(t)dt = (x+ | ty(t)dt , then y(x) equals : 
1 1 


(where C is a constant) [Online April 10, 2016] 
1 1 1 
1 C SS Cc — Gos 
@) o3ox ) ze* © —e* dd) se * 
Cx ex x? x x? 


The value of the integral 
10 


{ [x7 ]dx 
4 [x2 — 28x +196 | + [x2] Where Px 


denotes the greatest integer less than or equal to x, is: 
[Online April 10, 2016] 


1 
@ 3 (b) 6 (c) 7 (d) 3 


{ ~ 1 = 
If 2|, tan! xdx = J,cot ‘q -x +x7)dx , then 


i 
J, tan ld-x4+x7)dx is equal to: 


[Online April 9, 2016] 
™ 
(a) 5 Ee (b) log2 
™ 
(c) 5 4 (d) log4 
The integral [2015] 
4 
f log x? ; — 
» log x? + log(36— reo a ay 
() 1 (b) 6 (c) 2 (d) 4 


Let f: R > R be a function such that 
f(2 — x) = f(2 + x) and f(4 — x) = f(4 + x), for all xeR and 
: 50 
Exes) dx = 5. Then the value of Sio f(x) dx is: 
0 
[Online April 11, 2015] 
(b) 80 (c) 100 (d) 200 
(-1, 1) > R be a continuous function. If 


(a) 125 
Let f: 


sin x 


v3 ue 
J f (dt = > © then f is equal to : 
[Online April 11, 2015] 


1 3 3 
@ 5 (b) ae (©) f d) 3 


For x> 0, let f(x) = ir dt. Thense+/(2 : is equal to: 
[Online April 10, 2015] 


(a) T(losx) (b) logx 


1 1 
(c) 7 (log x) (d) 78 x? 
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112. 


113. 


114. 


115. 


116. 


117. 
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wT a 
The integral i +4sin? 57 4sin5 dx equals: [2014] 
0 


@) 43-4 (b) 4V3-4-2 


(0) n-4 (@) 24-43 


t 
Let function F be defined as F(x) = fea, x > 0 then the 
1 
XxX et 
value of the integral f—at, where a > 0, is: 
1 t+a 


(a) e*| F(x)-F(1+a) | 
(b) e 7 [ F(x +a)-F(a) | 
(c) e*| F(x+a)-F(1+a)]| 


-F(1+a) | 


[Online April 19, 2014] 


(d) e*|F(x+a) 
t 


If for a continuous function f(x), I ( f(x)+ x)dx — = 72 - 


=T 


T 
t?, for allt >— 2, then ‘(-3] is equal to: 


[Online April 12, 2014] 
ne z  @et 
@x W> OF W@W; 
If[ ] denotes the greatest integer function, then the integral 
TT 
[[[cos x]dx is equal to: [Online April 12, 2014] 
0 
T T 
@ > © (© (@) ~3 


e 
Ifforn 1, P, = [(logx)" dx . then P—90P¢ is equal to: 
1 


[Online April 11, 2014] 
(a) -9 (b) 10¢ (c) —9e (d) 10 
1 
? In(1+2x) 
The integral J rome , equals: 
[Online April 9, 2014] 
T ™ ™ ™ 
—In2 —In2 —I|n2 —In2 
@) G2) gm © Em @ 


The intercepts on x-axis made by tangents to the curve, 


y= fie dt, x ER, which are parallel to the line y = 2x, are 
0 


equal to : [2013] 


118. 


119. 


120. 


121. 


122. 


123. 


M-383 
(@)+1 +2 @©+3 @+4 
Statement-1 : The value of the integral 
1 dx . 
4 o14vtanx is equal to 7/6 
b b 
Statement-2: | f(x)dr = [ f(a+b—x)dx. [2013] 


(a) Statement-1 is true; Statement-2 is true; Statement-2 
is a correct explanation for Statement-1. 

(b) Statement-1 is true; Statement-2 is true; Statement-2 
is not acorrect explanation for Statement-1. 

(c) Statement-1 is true; Statement-2 is false. 

(d) Statement-1 is false; Statement-2 is true. 


T 
For 0S x 5° the value of 


sin? x cos? x 


J sin ‘Ut)dt + J cos Jt) dt equals : 


[Online April 25, 2013] 
= 0 1 d) -* 
@ > ©) () (@) -3 
Tl2 an xX 
The value of j= * dx is: 
= jy 142” 
[Online April 23, 2013] 
@z OF O# wt 
Tn/3 
The integral Vtan? x dx is equal to: 
72/4 
[Online April 22, 2013] 
(a) log 2/2 (b) log2 
(c) 2log2 (d) log V2 
J 2 
dt d‘y. 
If x= , then is equal to: 
J Vi+22 dx* 
[Online April 9, 2013] 
(a) y (b) Jl+y? 
x 
(c) (d) y? 


Ifg (x)= } cos4tdt,then g(x +m) equals [2012] 
@ SW) () g@)+e(n) 
g(x) 


(c) g(x)-g(m) (d) g(x). g(@) 


124. 


125. 


126. 


127. 


128. 


129. 


130. 


131. 


132. 
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M3849 ay 


If [x] is the greatest integer <x, then the value of the integral 


0.9 = 

i (fi | +log (2=)) dx is [Online May 26, 2012] 
0.9 2 +X 

(a) 0486 (b) 0243 


(c) 18 (d) 0 


0.9 
The value of the integral i [x-2[x] ax, 
0 
where [.] denotes the greatest integer function is 


[Online May 19, 2012] 


(a) 09 ~— (b)- 18 (c) -09  (d) 0 


tan x 


If “a(x) =" __. x €(0, n/2), then 
xX 


1/2 

f2 
1/4* 
(a) G(x/4) -G(n/16) 


(©) {Gd/2)-Gd/4)] 


2 
e(™X ay ig equalto [Online May 12, 2012] 


(b) 2[G(x/4) - G(n/16)] 
@) Ga/Vv2)-Ga/2) 


*% 2 
If ft f(t)dt =sinx—xcosx 7 , for all x eR-{0} , 
e 


then the value of f (] is [Online May 7, 2012] 


(a) 1/2 (b) 1 (c) 0 (d) —1/2 
Let [.] denote the greatest integer function then the value 


1.5 
of i x[ x* |dx is:. 
0 


[2011 RS] 
3 3 5 
(a) 0 (b) ry (c) ri (d) ri 
1 
8log(1 
The value of [2 °EC%™ ae is [2011] 
op itx 
Tl TT 
(a) qe (b) pee (c) log2 (d) x log2 


Let p(x) be a function defined on R such that 
p'(x)=p'( —), for all x e [0, 1], p (0) =1 andp (1) =41. 


1 

Then | p(x)dx equals [2010] 
0 

(a) 21 (b) 41 () 2 (a) Jaq 


™ 
[[cot x]dx, where [ . ] denotes the greatest integer 
0 


function, is equal to: [2009] 
T T 
1 b) -l =e d) = 
(a) (b) QO @; 
: sin x : cos x 
Let J = | —=dx and J= dx. Then which one of 


the following is true? [2008] 


133. 


134. 


135. 


136. 


137. 


138. 


(a) 1>SandJ>2 (b) I< Sand <2 


(c) I< Sands >2 (d) I> Sand J<2 


The solution for x of the equation 


+ dt T 

is Tea =5 is [2007] 
(a) S (b) 2v2 
(c) 2 (d) None of these 


Let F(x) =f (0) + f (4) where fey = [ee ar, Then 
x. ] l+t 


F(e) equals 
(a) 1 


[2007] 


(b) 2 (c) 12 (d) 0, 


a 
The value of {l x] f (x)dx,a> 1 where [x] denotes the 


1 
greatest integer not exceeding x is 


(a) af (a)—{f QD) + f (2) t evvessseeee f({a)} 
(b) [a] f(a) {FO + £2) tee S(laD} 
(c) [al f (Lal) {f+ fQ) tevvereseeee fla} 
(d) af ((a]) —{f + f (2) teeeesceeeee fla) 


1 


[2006] 


J [(x+ ny +cos” (x+3z)]dx is equal to [2006] 


a 
2 


4 4 
Oe O Bt oO 


TU 
32 2 @) a 


Nila 


TT 
[afin x)dx is equal to 
0 


[2006] 


(a) nf (cosx)dx (b) nf f(sinx)dx 
0 0 


m/2 


(d) xf f(cosx)dx 
0 


m/l2 
(c) 3 | Find 


K 


6 
The value of integral, : ) ee ee eT 
3 


V9-x+x 


[2006] 


1 3 
(a) a (b) a (c) 2 (d) 1 
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ESI $$$ 3285 


147. Let f(x) be a function satisfying f'(x) = f(x) with 


T 2 : ee 
139. The value of f Oe dx a> 0, is [2005] f(O)=1 and g(x) be a function that satisfies 
alta f(x) + g(x) = x’. Then the value of the integral 
1 
@ar > © @ rm [f@)gdx, is [2003] 
7 0 
1 1 2 2 2 
2 3 2 e 5 e 5 
140. If J, = {2 dk, I, = (2 dx, I, = [> dx and (a) ea (b) a 
: ° ! 2 3 eB 
2 () er -5 @ e-+-=. 
x 2 2 2 2 
14 = [2° dx then [2005] 
1 


b 
148. If f(a+b-x)= f(x) then [xf(x)dx is equal to [2003] 
(a) n>] (b) q, >I (c) 1, = 14 (d) 1,>I4 e 


: = b 
141. Let f:R aie as having f(2) = 6, @) = [ rarb+aas w) i : b + (bade 
S'(Q= (2) .Then lim i) ——dt equals [2005] : : 
48 x2 4 x-2 Sia Ram 
@ 4 ®% ©2 (d) 18 ©) lie @ Si ear. 
si f(a) 2 
142. If f(x) = oF h= | xgix(-x}ae "ceca 
fa) 149. The value of lim “——— is [2003] 
fla) x>0 xSInNX 
and I, = i g{x(1—x)}dx, (a) 0 (b) 3 (c) 2 (d) 1 
f(-a) 150. If f(y) =e”, g(v) =y; y>0 and 
t 
then the value of? is [2004] F(t) = fre ~y)e(y)dy, then [2003] 
(a) 1 (b) -3 (c) -1 (d) 2 m 
aa (a) F(t) =te‘ (b) F(t) =1-te “(1+0) 


143. te ieee J f(sinx)dx,then Ais [2004] tooth Wrerd. 


x= m 
@ an Os O 4 os 151. i) iis [2002] 
1+cos* x 
a (sin x + cos xy 
144. The value of J = dx is [2004] 2 
| isinas ®™ = & Ow @ F 
(a) 3 (b) 1 (c) 2 (d) 0 
2 
3 2 . 
145. The value of [ |1—x? ide is 004 152 J [x7 Jarvis [2002] 
0 
-2 
1 14 i 28 (a) 2- V2 (b) 2452 
a ee O43 O% (c) V2 -1 (@) -v2-3+5 
1 t/4 
146. The value of the integral J = | x(1—x)" dx is [2003] 153. 1, = J tan” x dx then lim nf, +142] equals [2002] 
0 0 n>o 
_—— == 1 b) 1 d 
@ —t5 b) — ®t () «© — (d) zero 
1 4 1 ol 102 
© Fn Oat mee 154. J |sinx| deis [2002] 


(a) 20 (b) 8 (c) 10 (d) 18 
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Reduction Formulae for Definite 
Integration, Gamma & Beta 


TOPIC Function, Walli's Formula, 
Summation of Series by 
Integration 
155. Let a function f: [0, 5] > R be continuous, f(1) = 3 and 


156. 


157. 


158. 


F be defined as: 


FQx)= i t?g(t)dt, where g(t)= | f (udu 
1 1 


Then for the function F, the point x= 1 is: 


[Jan. 9, 2020 (ID] 
(a) a point of local minima. 
(b) not acritical point. 
(c) apoint of local maxima. 
(d) a point of inflection. 
— (mst! 42) (2ny!3 
lim wat aa ts + —5— |is equal to: 
n—0o n n n 
[April 10, 2019 (D] 
343 3 4 4.423 
—(2)"" -= —(2 
(a) rik ) r (b) ae 
3 4/3 4 4 3/4 
—(2)"" -— —(2 
(c) rie 3 (d) 3) 
lim De a pat. 
nooln? 412 2422 92432 °° Sn) eduel 
to: [Jan. 12, 2019 ID] 
1 TT 
@ 7] (b) tan“'(3) (C) i (d) tan~!(2) 
a a a 
If lim DSS a cic ty +n _ il 
no (n + iv ae [(na + 2)+....(na + n)| 60 


for some positive real number a, then a is equal to : 
[Online April 9, 2017] 


15 


17 
@7 O8 OF @F 


159. 


160. 


161. 


162. 


163. 


164. 


lim 
n->o 


is equal to: [2016] 


! (n+1) eee Gae=2.2 


(a) (b) 3 log3—2 


qd) a 


is a polynomial of degree 


[Online May 26, 2012] 
(b) 5intanx 
(d) 3 incotx 


a a ear 


(a) Sin cotx 
(c) 3in tanx 


win sec? 5 t 5 sec? 5 eniiedstans t “sec” 1 
equals [2005] 
1 1 
a) —secl b) —cosec 1 
(a) 5 (b) 5 
1 
(c) tan 1 (d) a tan | 
Li n 1 aa) 
n> Dye" is [2004] 
(a) e+1 (b) e-1 (c) l-e (d) e 
4 44 4 3,33 3 
lim 14+2 = +.n ‘Siw 14+2 = +..n [2003] 
noo n no n 
Z b) > Z d : 
@s5 ©) () Zero) | 
lim 174.2? 43? 4.0..4n? is 2002] 
n—> 0 neti 
1 1 
@ a o) 5 
1 1 
C p p-l (d) pt2 
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(Bonus) 
Tate -1)4 
im ——_____ 
x1 (x —1)sin(x—1) 
Letx—1=A when x1 then h>0 


- 4 
fie x 2 xh? =1x1x0=0 
h>0 f* — sinh 


(No any option is correct) 


(d) fie +2e* -—e*- Ie tad 


T= i (e** +e* — 1): ete dy 4 i (e* - eyelet ay 


= fe (e*+1-e*) ete ay 4 fete) 

= fe -e* 4+ Here" dhe + ele te) 
Let eX +e%4x=1 S(e +e ~*+1)dx =dt 
= fe‘ar eget Vag eee 4G 

= ele te * +x) 4 ele te*) +C 


=(e* +e te +E 
So, g(x) = 1+ e*and g(0)=2 
(d) Let sin0 =t=> cos0d0= dt 


cos 0 dt 
i) 0 = ; 
5+7sin@—2cos* 0 5+ 7t-—2+2t 


2sin0+1 
sin§+3 


2t+l1 pe un 
t+3 5 


2sin0+1 1 
B(®) = aac 
anes) 5 


_, B(0) _ 5(2sin0+1) 
A (sin0+3) 


Hints & Solutions 


A 
(a) i) ax 


(xsin x +cos x)? 


ds, 
(xsin x+cos x) = xcosx 
IX 


xCOSxX x 
= : 5 dx 
(xsin x+cos x)” \cosx 
I 


Il 


x -l 
cosx| xsinx+cosx 


M-387 


psmnzeces/ —l 


cos” x 


+ [ sec? xd 


x -l 
cosx| xsinx+cosx 


—XSCCX 


xsinx+cosx 


Put x = tan? 0 > 2xdx = 2 tan Osec? 0d0 


2 2 
r={=™ pare © 40 = f 2sin? 6d0 


sec’ 0 
_9—sin20 
2 
1 2 tan 0 
x)=0 x { 
fe) 2 1+tan?6 
f(x) =0 ete =n"! Ve-E 4 
+ tan 


- dx 
xsin x +cos x 


B 
1 


Now f(3)— (1) = tan”'(V3) a 


(a) t= for FP Nae= fan dx 
+x 


I I 


tan!(1)4 
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e388 ey 


1 1 
-1 
=xtan x . x dx+C 
vz la 2x 
=e t-2tdt 

2° 1427 

(Put x=1? > dx =2tdt) 

2 
= xtan™! Vx —[ sat t+C 

l+t 


x —t+tan t+C 

=xtan 7! Vx —Vx4 tan! Vx +C 

=(x4+1)tan7! Jx-—Vx +C 
A(x) =x +1=> B(x) = —-Vx 

dx 

7 Oe) a 


=xtan! 


7. @) aes 


Differentiate on both sides, we get 


= dx = 70° dt 
(x+4) 


Hence, J= frtfaarec-[ =F’ +e 
x+ 
d0 


8 (©) J= 
J cos” O(tan 20 + sec 20) 


- f sec” 0 
2tan0 
1—tan? 6 


; d0 
1+tan* 0 | 


1—tan?0 


=; PA tan? 9) 10 
(1+ tan0)" 


-[= 2 a” — tan 9) 10 
+tan@ 
Let tan8=t => sec?0 dO = dt, then 


rife 


—t+2log1+A+C 
—tan0+ 2 log (1 + tan0)+ C 
Hence, by comparison 4 =— | andf (x)= 1 + tanO 


9. 


10. 


11. 


cos x dx 


es laa 3 x(1+sin 6 2/3 


F(x) (1 + sin’x)!*+¢ (1) 
Ifsinx=t 
then, cos x dx = dt 


Put 14 P= al ~~ dr 
i" i 
Nas 1 
== =-—rt+c 
2 
d 1 
6 3 
ee = HC = (1+sin 643 FC 
2\ sin? x 2sin* x 
fx)= ~ 5 cosectr and 2= 3 [from eqn. (i)] 


ff) 


(c) Given integral, [= i 


2 = 


(2x3 =e ie 
x +x 


xt4x 


Putx?+x1=u => (2x-x*)dx= 


>] (2 log| u|+e=log|x?+x7|+c 
u 
x4] 
— log +c 
x 


(b) Given integral 


(ss =( ees 
tan x—tana sin(x — a) 
Letx-a=t=>dx=dt 

ay eee sin(t+ 2a) | 


P = [[cos 2a+sin2a. cot t]dt 
sin 


=cos2a.t+sin2a.log|sint|+c 


=(x—a). cos 2a+ sin 2a. log | sin (x— a)|+ce 


dx dx 
ay tet J x? —2x+10) = eam? 
Let (x— 1)°=9 tan’0 ..(1) 
=> tan 0 = a 


3 
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13. 


14. 
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15. 


After differentiating equation ...(i), we get 
2 (x— 1) dx = 18 tan 0 sec”6 dO 


18tan Osec? 6d0 


2 | 


2x3 tanOx8Isec* 


8 


j= ay feos? 0d0 = mal +cos20)d0 


1 { a7 
[= >>)9+ +c 
54 2 


rc 
I= (* a 
1+} — 
L 3 
7 1 tn), ela) |: 
54, 3 x“ —2x+10 
-1{x-l f(x) 
it wi tan 
Compareit vith | ( b rer, 


1 
we get: A= 5a and f(x)=3 (x-1) 


(d) Since, function f(x) have local extreem points at 


x=—1, 0,1. Then 
f(x) =K (x+ 1)x(x-1) 
=K (x3—x) 

4 2 


x" x 
=> f(x) = K [= ~ <| ue (using integration) 


=> {(0)=C 
4 2 


x J. 
2 


- £0) = (0) => * f-5 


x2 x2 
7 2/12 
8 = {0,-V2,v2} 


2 4 
@ /= [sec 3 x.cosec3 dx 


2 
sec~ xdx 
ae J 4 


tan3 x 
Put tan x =z 


=> sec’x dx = dz 
4 cl 
73 


\ 0 x =0,0,V2,-V2 


=] 


Jee 
> 


= I=[z 3-dz=7~+C 1 =-3tanx)3 +C 


G] 


16. 


17. 


(a) Given, 


M-389 


ie (sec xtan x F(a) + (seox+ tanx +sec” x))ae 


ei 
-°& 


see wll 


2 fF (g(x) f(a) +F'(a))ae = e&(*) xf (x)+C 


Our comparing above equation by equation (i), 


f(x) = {((secxtan x) + sec” x}dx 


f(x) = secx+tanx+C 


2 ax 


0 Tal 


_ (ecm i 


sinx 


= te —Asin? x+ 2cos x)dx 


. (5x 
sin) Sei 
dx _ i) 2 


2cos —.sin — 
2 2 


[*sin 2x = 2 sin x cos x and sin 3x =3 sin x —4 sin*x] 


= Joe —2(1—cos 2x) +2cos x)dx 


= [(+2cosx+2cos2x)dx 


x+2sinx+ sin 2x+e 


dx 
(@) Let, J rin ; 
Pl+x®)3 x7 (14x73 
Put 1+x°=P >-67 dx =3Pdt> TF 


2 
1 \t°dt 
Now, [= ( = C 
J 2 2 
1 
1 ; 1 (1+x°)3 
= ~6 = x 
l+x°)3+C +C 
a ) 72 


1 
= — i x(1+x5)3 +C 
2x 


1 
Hence, f(x) = a 


ee [-5 Pa 
xX 2 
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18. 


19. 


20. 
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(c) Letthe integral, /= J cos(In x) de 


(eae x) ade 


=> [= cos(Inx).x- 
x 


=x cos(In x) + Jsin(in x)dx 


=x cos (In x) + sin(In x).x— x dx 


(2 x) 
x 
=x cos(In x) + sin(Inx).x-J 


=> 2/=x(cos (In x) + sin (In x))+C 
> [= S [eos (In x) +sin (In x)]+C 


3x13 42,1! 


I J 3x > +2x Z 3 1 4 
= = 16 
(b) (2x4 43x? ai ‘ - (243+) 


o_o es 3 
I= 6 (2x 43x2 +1) 


(a) A(x)(vi _ x? y +c=|* i dx 


=(\x 
dx 
pe 
Let =-l=v 
2 2udu 
a x dx 
dx 
37 =—udu 


=o gul= x24 


= 3 
ate +C 
3x 
Compare both sides, 


1 
=> AQ)="F 3 and m=3 


> (A@)= 

x+1 
(c) Let J= ithe 
Put j2x-l1 =¢ 


2x-1=P > dx=tdt 


2 
1=f& es pee 
2 


4 
= =i) +C 


= f(x). f2x-1 +C 
x 
Hence, f(x) = ao 


1 


(a) Let, J= (om 8— ae cos@ ve 


Let sin 0=u 
=> cos 0 d0=du 


[= jo -w" , 


n+l 


1 


1 
(1 nl 
= u 
a 


? 1 
du ju "(-ul")" du 


Let l—u'-"=y 

=> -1-n)u" du=dv 
dv 
n-1 


> u"du= 
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25. (a) Let! 
eT 2 5 
1 wv =| sin” X cOS” X re 
I=] a =n-l ly (sin°x+ cos*xsin?x+ sin*xcos” x +008°x)” 
n 
= sin” x cos” x 4 
a n+l J : 7 a8 Cee aa 
ne 2 fi 1 \n [(sin~ x + cos~ x)(sin” x + cos” x)] 
yy +0 = 5 1 ; tC 
nl n° —l un sin? x cos” x tan? x-sec” x 
=] x =| dx 
nel (sin? x+cos* re (1+tan? x)? 
= = (1 - )' +C Now, put (1 + tanx) =t 
n—1 sin" 0 = 3 tan’x sec*x dx=dt 
23. (c,d) Consider the given integral -] 
(c,d) g er » folta te —#¢ 
- 3°42 3t 3(1+ tan” x) 
2sin(x* -l)- 2sin(x* —1)cos(x? “) 
pale tan x 
2sin(x? —1)+2sin(x*—1)cos(x* ae 26. (a) Let [= f x7 ax 
1+tanx+tan*x 
(.. sin 2 0 = 2sin 0 cos 8) 
5 == [ 1+tan?x j (1+ tan? x) 
1—cos(x “Di tanx+1+tan? x 1+tanx+ tan? x 
=> [=|* 2 x 
1+cos(x* —1) , 
d. 
: os pag j sec” xdx : 
x -1 1+tanx+tan*x 
=> y=] xftan dx 
2 : Put tanx=f => sec*x.dx=dt 
dt 
2 7a 
x1 2x w1=x 
Now let =t> 5 dx = dt age ay 2 
4 4 
[= ]| tan(¢) | dt =In | sect | +C 


or y=in 


x -1 
sec 


2 
5x8 +7x° 
24, (a) foy=J 


————~ dx, x 20 
(x? +14+2x’) 


Sean 
2 


_ (+4) -(4] 


ja 

ee | ale 
=>J/=x-—=tan | —“/+C 

BB 

5x®° +7x® r 2 
J (xo 4x7 42) ~ 
2 -1 Zant) 
>l=x tan +C 
5x + 7x8 F V3 V3 
kere 7 


*. A=3and kK=2 
Let 2+x7+x°=¢ 


=> (-7x8-5x°)dx = dt 


= fe= [= J-e?ae =fl+c 


27. (b) Suppose, = 
x 


4 
5 =y>x-4=y (x42) 


>x(l-y)=2y+4>x= ae 
Ly 
= f)=F as HO FO=0 = c=0 es 2224) 4 
1- 
; y 
~ AD=Z 


Now, f(x) =2 (+4) aqgacrt? 
—x 
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3(x+3) _3(x-14+4)_ 4, 12 


l-x l-x l-x 


”. [fx de =— 12 log, |l-x|-3x+¢ 
28. (a) *- 7-6x—x7=16-(x +3)" 


a (7 —6x —x*) =—2x-6 
X 


2x+5 2x+6 


So, 

Dan 6x — x? sila 6x—x? 
| __& 

VJ16—(x +3)? 


= 27 —6x—x2 sin (73) 
4 
Therefore, A=—2,& B=—1. 
29. (b) (24 )-x42, x4 


3x +4 


3x—4 
Consider 
3x44 


=> 3x-4=3tx+4t 
4t+4 


eo 45 
= 3=4t 


2x dx 
=f “dx 1 eae 


Gepot.. tea ie 
can eee 


30. (a) Let, I= [ 1+ 2cot xcosec x+2cot? x .dx 


dx 


2 


; j fos Bown aes" 
sin* x 


31. 


32. 


2 


1+2cosx +cos* x 
=> | .dx 
sin x 
1+cosx 
=> 1=] . dx 
sin x 


> I= flcosec x+cot x|.dx 
=> I = log|cosec x —cot x] + log|sin x|+C 


= I= log|l—cosx|+C 


=> I= log asin? I +c 


> 1 = log|sin® = log2+C 
> ote 


dx 
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(a) laa, xV/4sin x cos x = Iso xJ/tan x 


Lettanx=?=>sec?x=1+7¢ 
sec” x dx = 2t dt 


f sec* x dx f sec” x(sec” x dx) 


2vVtan x 7 2v tan x 


14+¢4)2¢ dt r 
ie ) fd+e*) de =t+—+k 
2t 5 


1 
tan x +5 tan?!” x+k|t = Vian x | 


1 4 
(a) Let I= J we 


put u= log(t+y1+t?) 
1 As] 1 dt 


du 


tevi+e2 Vie? 


= fudu = we 


1 
Since, I= sigur +c 


33. 


34. 
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g(t) = log (t+-1+t?) 


Putt=2 
g (b)= log (2+4/5) 


(d) Let J= it +x- Leeds 


x 


=xe *4+C 
sin? xcos” x 


(b) Let I= | 


(sin? x+cos* x) 


2 
sin xX.COS Xx 
I= i 3 3 dx 
sin” ¥+COS” x 


i sin x. e06.x Y 
= aes) 


( sin x.sec” 2 
a ere ey 
Put 1 + tan?x =t 
dt 


dt = 3tan* xsec? x dx or dx = ce 
3tan~ x sec* x 


sin” x.sec* x dt 
oe J 2 a 
t 3tan~ xsec* x 


1 f sin? x.sec* x dt 
x 


3 - sin? x 2 


_ -———— +c 
Be aia 


el 
35. (a) Let | = | xcos” a a 


1=2 [x.tan7! x dx 


Applying Integration by parts 
I= 2] tan! x{ xdx -| (Xttan x) f was 


[2 1 2 
I=2 tan! x—[ 7% dx |+e 
| 2 l+x 2 
ps2 
l= 2 tan”! x ae = ne tC 
| 2 2° x41 
| 2 2 
1 +1 1 1 
[=2 tan! x dx 4 dx |+c 
2! 3A aig | 


[ x? a ee ee ee 
I= 2 tan” x +—tan = x|+c 
2. 2° 2 


l= x2 tan! x+tan) x—x+e 


or T=-x+(x? +))tan"! x +c 


sin’ x—cos® x d 
i a are : 


_ fat x) ~(cos* oa 


1—2sin 2 xcos” x 


f (sin* x+cos* x)(sin4 x—cos* x) dx 


1—2sin? xcos* x 


[(sin* x + cos” 2 —2sin? xcos 2x] 


= [(sin > + +0087 x][sin? x — cos relies 
1—2sin? xcos? x 
—sin 2x 1. 
= —[ cos 2x de 5 te = sin2x+c 


37. (c) Let [ fax = w(x) 


Let I= fx° f(°)dx 
put ve=t 
=> 3x°dx=dt 


= S)3-P 8 f08)-de 


= s| roar = sl fdt—f oat | 


ee Nae Matis | 


38. 


39. 
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= s[wo-[woar] 

= s[8v6')-3fP yr yar] +e 
= s8u0?)=fPyoryar+e 
cos 8x +1 


a) Let [= | ———WWY_ 
(a) J cot 2x —tan2x 


cos2x sin2x 


Now, D’= cot 2x —tan 2x = — 
sin2x cos2x 


cos? 2x sin? 2x _ 2. cos 4x 


sin 2x cos 2x sin 4x 


2cos* 4x =| 2cos? 4x. sin 4x 


2cos 4x 2 cos 4x 


sin 4x 
=| sin 8x dx - — tk= 


Now, -Z.c0s 8x+k=Acos8x+k 


> foes 
16 
5 Sinx 
Stanx_ cosx 
@) lie i= fe 
cos x 


sims cos x y 


cosx sinx—2cosx 
es Ssinx dx 
sin x —2cosx 


i ea d 
= I, 
sin x —2.cos x 


(= 2cosx)+(4sin x +2cos x) 
~ sin x —2cosx . 


i sin x = )+2(cos x 4 2sinx) | 
= he 


(sin x —2cos x) 


= Bes of (Ses4280*) ay 


sin x —2cosx sin x —2cosx 


cosx+2sin x 
=|éeao[® dx =] +1 
J peers Be 


cosx+2sinx 


where, /; =| dx and [, = 2| ————— ax 


sin x —2cosx 
Let sin x—2cos x =t 


=> (cosx+ 2sin x) dx = dt 


dt 
dy =2| ~ = 2Int+C = 2 In (Sin x-2eosx) + C 


Hence, J, +1, =fdc+ 2In(sin x — 2cosx) +¢ 


=x+2In|(sinx—2 cosx)|+k >a=2 


! .cos8x+k 


40. 


41. 


42. 


2.) 
x” +sin~ x 
(a) Let f(x) = (a sec” x dx 
+2 
in~ x 
x* sec? x + 
= J cos” xX yy 
14x? 
x? sec? x+ tan? % 
= J 2 dx 
l+x 
x2 (I+ tan? x)+ tan? x 
= i : dx 
l+x 


dx 


~ + tan? x(1+ x? ) 


eo 


St ae 


dx +f tan? x dx 


1+ x? 
= -jeti iL XA dx + f(seo?x 1) dx 
+x? 
= Jax-J- ae + | sec? xdx— | dx 
+x 


=—tan'x+tanxt+c 

Given : f(0)=0 

=> f(0)=—tan'0+tan0+c > c=0 
2. f(x) =—tan7!x + tan x 


Now, f(1)=—tan“(1) + tan 1 = tan 1— 7 


2 
(a) Let 1 =| =~ ——d 
x -x7 +x-1 
: x(x-1) jen = 1 2x dx 
x (x-1)+(x-1) x“+1l 2 (x? +1) 


Let x*+1=t=> 2x dx=dt 


1 .dt 
1=5jS=Flogt+¢ 


1 2 
=—lo +1)+ 
5 gx c 


where ‘c’ is the constant of integration. 

(d) Statement - 2: cos*x isa periodic function. 
It is a true statement. 

Statement - 1 


3 3 
cos 3x cos) re 


Given f(a) =eos' var = ff 7 Fi 


lsin3x 3 
= + 
4 3 4 


. 1. 3, 
sinx = —sin3x+—sinx 
12 4 


N Fe a 
ow, period o D 3 


EBD 83 


www.jeebooks.in 


eS —_—_—£§ —oi@_$i@oi M-395 


; 3. 
Period of rau x=2n 


L.C.M. (2n, 2n) on 
Hence period of f(x) = HCF of (1,3) ae =2n 
Thus, f(x) is a periodic function of period 27. 
Hence, Statement - 1 is false. 


43. (©) LetI= \2{ om 


sin( +) V2 (sin t+ cost) 
> t=) "a= all sin t Je 


=> 1 =[(1+cot#)dt =1+ log jsin ¢| +c, 


sin (x-4] 
sin E = v 


cosx+-+3 sin x 


+Cy 


= x—~+log 
oe at 


= x+log 


+C [ where ¢= «2 
4 
44. (©) I=] 


dx 


2 Tiga de 
2 2 


> r=) 


dx 


1 
oh es Tt. xJ ‘ ( il 
sin —cos x + cos—sin x sin| x +— 
6 6 6 
> [= * eosee(x+2) ax 
2° 6 
We know that 
[coseexdx = log | (tanx/2)|+ C 


1 x oT 
I= —. log tan ill 
2, : 2 12 


ce ax 


45. (a) i) 


cos x —sin.x 


dx = | sec| x al IX 
rare Bi! al 4 


“(F-3| 


|: [sec x dx = log 


+C 


ae tan{ = +24) 
~ a EP las 


sin x =| sin(x -a +a) 


46. (b) | 


sin(x — at) sin(x — a) 


f sin(x — a) cos @ + cos(x — a.) sin a o 
sin(x — a) 
= f {cosa +sin a cot(x —a)}dx 
= (cos a)x + (sina) logsin(x-—a)+C 
Comparing with Ax + B logsin(x— a) +¢ 
-. A=cosa, B=sina 
47. @) « f"@)- g"(%)=0 
Integrating, f’ (X)— g' (x)=c; 
=> f'd- 2g'(=c 4-2=c> c=2. 


. f'®)- g'@=2; 

Integrating, f(x) —g(x)=2x+c, 
f(2)-g2)=4+¢, > 9-3=4+e; 

=> c,=2 ». f(x)-—g@)=2x+2 

Atx=3/2, f(x)—g(x)=3+2=5. 


48. (©) [= eae +log, x)dx 
2 
[= I e*x*[1+(1+ log, »)]dx 
2 
= J e*[x* +x" (1+ log, x)]dx 


fees) + f Ode =e f(x)+e 


=e x4-ex] = 4e —e= e(4e-1) 


+1 


| dx 
 @ ! @+artatl 
: 1 


errs | | dx [Using partial fraction] 


a+ 
Qa 


= be (x+a) i (2044 ay 


= log ‘ 
(x+a+l) i 2a+2 20 


a. 
= log 3 (Given) 
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50. 


51. 


52. 


53. 
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S @o+t" as 802 + 8a+2=907+9 -t/— - | o 
0, asl) 2 => 0 + 8a4+2=907?+9a STE 4? (+yp4 
24+ q-2=0 =1,-2 -1 - 
= een 5 xady) t= q1ex ty 4¢ 
(c) Let, 1=fx7.e* de 5. ot 
_ Ix +1) 
Put —x?=t => —-2x dx =dt =| | +C 
2° -t 
tredt --l42 dx 
= = —e (t° —2t+2)c 54. (b) 
ay 2 ear re 24 
$s reaches dx x41 
2 2 J 3/4 a “But = 
x+l (x-2)? x—2 
(b) [= fre a x2 
Put —4x7=60 3 dt 
=> -12xdx=d0 (x2) ae 
Pree 
x dx= 75 dx dt -—lr dt a 
(x-2)° 3 3 p/4 3 
lL , 6 16 6 
T= J 6c° do=—[0 e° -e°]+C : 
48 48 By vi 
i i} 44 45) te 
Page Cae) 3 Sa 4|\x-2 
Then, by comparison 
fix) =-4- 1 ‘as or 14 9,4m-1 yo m| 494ml 
% y= 
f dx (b) 42m 4a 1p xO"(1+ x may an 
co (1+ Vx)VxV1-x 
i xm 4272-1 4 
= ra 
Put | + =t> dx = dt —m , .-2my3 
Vx ae +x" 4x") 
Putt=1l+x"4+ x2" 
7 f 2dt dt 
= ~ 5 ml —2m-1 
tv 2t -17 jae 2mx 
1 -1 
Again put t= > >dt= ls = # og 2x-2m-1) dy 
—m 
-l 
sd 5m-l 4m-1 
> 1-2] ral 2/ = es ee 54x =f at = #6 
pee J2z=1 (x +x" +1) m 2mt 
2 1 
z\Vz gz 
2  m(L+ x7" $02")? ~ 
=~ 297-1 +e =- 2,|-—I +e - 
x 
a 2m(x2" + x” +1) +C 
D4 i 
2 te =—2 i tC ‘i 
t tax x 
< SQ)= 2m, m 2 
1=f -/=—“{wz 2m(x x” +1) 
; x2( 3/4 x3 3/4 
ar Te = 56. (b) 1={ x dx 
Letx t=y 9x" 442-9" 
a -1 3 
=> 4x? dx=dy > Se Saar rad Put t=2 vo : .(-2x) 


x 4)2-x? 
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=> -tdt=xdx 


I=] 2 f at =-1og|+-+1| 
t +t 


= log | /2 ¥ +14 


57. (b) Let I = | 


x +1 
Put x = cot t => —cosec? t dt = dx 
Now, 1 + cot? t= cosec? t 
e' (cot? t—cott +1) 
1=J 


3 ( cosec”t) dt 
(1+cot* ¢) 


= -f é (cosec” t—cot t) dt 
= i) e' (cot t—cosec” t) dt =e'cott+C 


-1 -l 
= 0 * (x)+C=A(x).e° *4+C 


=> AQ@)=x 
6 6 6 
58. The x Hie (+x )-1, 
” J xtx! : J x(1+x°) * J x(1+x°) ‘ 


L 5 dx =In|x|—p(x)+ce 
x+x 


1+(logx)” —2logx 


[! +(log x)’ if 


(logx —1)? 
(1+ (log.x)*)? 


dx 


59. (a | 


_f 1 2log x de 
~*[(+(logx)*) (1+ (log x)*)? 


2te' 


[ Which is of the form [e*(f(x)+ f"(x))dx 


= f(x)-e +c] 
e x 


= —— 7 
1+ (log x) 


= +c 
147 


60. ©) 1, = fd 2dr = fx xe 


l 1 
i J, a =x) de—f xx — 50100 Gy 
I I 


1 50\101 
t= 
bon] ao a-sy| eS (eae ao 
5050 9 °2 5050 


I 
I, =1,+0-— 
5050 


61. 


63. 


64. 


5051 5050 
I, =f 2 1 
5050 5051 
_ 5050 
~ 5051 
m/2 
1 
(©) ls i) sin x 
x/2! 
0 m/2 
1 1 
7 i) —dx 4 i 
hee ; 1+e5* 
T( i ,.-i 
i 1+esi"* 1+ —sinx 
_ ce sin x 2 T 
‘ 1 esinx 2. 


(a) fosy=|x-2)=["* ee 
x-2, x22 
2-f(x), f(x)<2 
= sro = | IO f()>2 
2-(2-x), 2-x<2, x<2 
(2-x)-2, 2-x22, x<2 
== a> F=2S. gO 
(x-2)-2, x-222, x22 
—-x O<x<0 
x O<x<2 
~\4-x 2<x<4 
x-4 x24 


[Ley - fae 


=[oxdv+ [oc ‘ite fiix idea 


4 
sin’ 3x4 ! tant x- ein ae) 


© | 


A d(tan‘ x) 


n/6| 2 dx 2, dx 


1 px/3 4 2A 
=5Jiid(tan x-sin’” 3x)dx 


t/3 
. tan’ xsin* 3x 
2 


(21) 


forax aifx-ar=2 
0 0 
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me398° 


n n 9: 1 
n on > 
= Jirldr=[(x- ae = 5 =[x-27] +L? —xh +L 
0 0 2 
According to the questions, 14 1 1 3 
n n—n a a p ria) hae Oe ia 
—, —— ,10(n? =n) are in GP 
oO 68. (1) 
2 
; (aay n J, | 2x —[3x]| dx 


5 ] = 5% 10(n" n) 


2 
=| |3x-[Bx]-x| de 
=>n? =2lIn>n=21. ' 


2 2 
65. (©) [=J"|n-|x|}de [+ | n-]x]]is even] =|) Bx}-x|dr= [/ @-Bxpdx 
2 2 
=2) m—| x || dx =|, xde— J, aaa 
Xn 2 2 123 
=2I, (m—x)dx -|= -3[ 3x dx 
2 
1 0 
aa te ( 2) 
= 2] mx =2) n° iu =n 2 W3 
| | "7 _ 0 ] Msi 
2 2 ks 2 
7 
k 2 x? 1 2 3]! 
66. (a) —=|]—— a& bx“ cx bec 
(a) 6 ees 69. (d) Natasa 5 , 5 Mars. 


Cc 


1 b 
Now, f(1)=a+b+c,f(0)=aand i($)-ae$48 


then [— sre =[™ 7 dd 
o@—*) 1 Now, {ro+sroear(Z x) 
k  %sin20 ( be 
wos -cos@d0 at+b+c+a+4| a+—4 
6 le 6 24 
tr 1 Gy appeased 248 
_t 7 6 23 
=o = | tan? 0d0 = [teee? 0-1)d0 , 
1 1 
0 0 Hence, [fe 24 F00+-100+4/( 4) 
0 
=> 5 = (tan gyn = (4 #) -S-s 
v3 6 6 xsin® x 
70. (c) (=e 
>k=2/3-n o sin x+cos” x 
67. (1.50) 
xsin® x , Qn-x)sin® x 
[Ix 1| x|dx =f x xdx+ [x 1 x|dx ls 8 g |a 
0 0 1 0 sin® x+cos® x sin x+cos x 


=| i-opers| ernest Z - i i 
J,Q-2x)dx+],Qx—Dar+ Jo ae ff rose frente anos 
0 0 0 


EBD 83 


BT 


71. 


72. 


www.jeebooks.in 


T 
(> 2nsin® x 
9 sin® x+cos® x 


a sin’ x cos® x 
=2n | 8 ers e, |& 
0 sin’ x+cos’ x sin” x+cos’ x 
r/2 ie 
=2n | Idx =2nx==1° 73. 
2 
0 
1 
(b) f(x)= 5 : 
¥2x3 —9x? +12x+4 
, =i 6x* -18x+12 
f(x) = ‘ 2 32 
2 | (2x° —9x* -12x+4) 
~6(x—1)\(x—2) 


2(2x9 —9x* +12x+4)>? 


f() =~and (2) “z 


It is increasing function 


1 1 
3 <I< ie 
74. 
lop ca 
9 8 
i 
(©) I= an! f(x) + f(x4D]dx i) 
x>at+b-x 
1 b 
“wanl@ tb—x)[ f(at+b—x)+ f(a+b+1—x)]dx 
ae mgigle +b—x)Lf (x +1 + foldx i) 
[*. putx>x+linfla+b+ 
1-x)=f)] 
Add (i) and (ii) 
b 
21=[[f(x++f(a)ldx 
75. 


b b 
21=f f(x+Idr+] f(a)dx 


b b 
=| f(a+b+l—x)dx+] fd 
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b 


2 = 2/ f(x)dx 


b-1 
J f@+Dax [- Putx>x+1] 
a-l 
0 2. 
(a) 4a [ ed +[e Max =5 
-1 0 
et 0 ew 
4a;—| + =5 
= o -a, 
-1 0 
l-e* gta 
4a. =5 
=> 42-2 %—e 7) =5 
Put e“ =t 
=> 4°+4t-3=0 => (2t+ 3) (2t-1)=0 
> pew a= log 2 
2 
(a) 2cot?0-——+4 =0 
sin® 
2 
a 0 = $436 
sin“ @  sinO 


= 2cos?0—5 sinO+ 4 sin?0 =0, sind +0 
= 2sin?0—5 sind+2=0 
=> (2sin0—1)(sin6—2)=0 


ieee => rea 
2 6 6 
51/6 51/6 
[ cos?30a0= f ees’ a 
t/6 t/6 
51/6 
: {0 ; aed |= us Lo 0)| 
p 6. lee 2G G&G 
_l4n_t 
"26 3 
F(x) 


ia) Gran | 4p dt =(x-2)e(x) 
6 


Differentiating both sides, 


A(f(@)) Sf @)=28' OX —2) + g@) 
4(6)° oo 
48 


Putting x =2, ga) > PieQi=i 
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meggg | 


2 
ue cot x dx 


1 ON Ser concs 


i cotx dx _ fit _ 1 jas 
~ 5 1+cosx 6 1+cosx 


/2 ve 1 1 nt ie a 
_ Py] i 2x = 575] see dx 
0 2cos e ; 


T x ue T T 
= tan = 1 |= } 
5 ( 5 i 5) [1] [ 5) mn+mn 


*. m=,n=—2, Hence, mn=-—1 
2n 


77. (b) [= Menace es A) 


+ [fd =[ fa -nae 
0 0 


2n 
= J [-sin 2x(1+cos3x)]dx (2) 


From (1) + (2), we get; 


20 
ara J (Dae <5 27= (42 = I=—0 
0 
Tv 1% 
3. 2 4 5 
a x l.dx 
= 3 3 Se ee 
78. (©) Let, I= [sec x.cosec” x dx 2 i 5 7 
ee We 
6 6 


cos3 x.sin3 x 


ue x 
ldx 7 sec? xdx 
_J 4 =| 4 
7 cos” x.tan3 x Z tan3 x 
Let tanx=u 
1 
3 “2 
3 4 aa 
l= | u 3du= = 
3 
1 =|. 4 
a8) 6 = 3336 =36) 
36 
1 1 7 5 


= 3(36 -36) =(36 —36) 


79. 


80. 


ue sin? xdx 
Gap 2 Ae 
(b) Let J sinx +cosx (1) 


Use the property St (x)dx =|, f(a-x)dx 


/2 
™* cos? xdx 


[= | ——— 
J sin x +cosx (2) 


Adding equation (1) and (2), we get 


m/2 1 
3 2S i) [1 Zsin(2x9 fa 


0 


1 1 m/2 
=> I=—| x+—cos2x 
2 4 0 


nl 
jie 
ai 4 


1 1 


(0) ae (1 ax +x4)dx a a (| 


Ly 1° 
=—[ltan“! ?dr—— f ltan"k dk 
2 2: 
0 -1 
Put x*= ¢ > 2xdx = dt in the first integral 
and x?— 1 =k > 2xdx = dk in the second integral. 


1 1 
= 2 hitan! tdt -+fitan“! kdk 
2 0 2 0 
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(d) Using L’ Hospital rule and Leibnitz theorem, we get 


[- £(2)=6] 


Putting x= 2, 2f(2) f ‘ (2) = 12f (2) 


@) g(f@))= loa 


2+xcosx 


we 2-—xcosx 
= lo dx : 
Let [= J (22) (i) 


b b 
Use the property [f@)dx = PAG +b—x)dx 
a 


a 


Then, equation (i) becomes, 


ne 2+xCOsx 

= log] —————_ |d ‘ 

I= J og 5228) * --(ti) 
—n/4 

Adding (i) and (11) 


ve 2-—xcosx 2+xcosx 
= lo : dx 
21= J {ee ay 


—n/4 


m/2 
= J log(Idx — ¢ 
—n/2 


=> I=0=log 1 


85. 


(a) f(@)= J a(g)dt, @ 


** gis a non-zero even function. 

“ g-x)=g(x), --(il) 
Given, f(x +5)=g(x) (iii) 
From (1) f ‘(x)= g(%) 


Let, r= | fat, 
0 


x+5 


Putt=2-57= | f0-5)da 
5 


~fet5)=g(%) 
=>fCxt5)=g-x)=8) 


...(iV) 
x45 


I= i) f(r—5)dd 
5 


ad 84. 
——— ] x> 
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f(0)=0, g (x) is even > f(x) is odd 


x+5 


«y= J -fG-2ar 
3 


x+5 5 
s1= | sQdr= | gOdt (rom iv) 
5 x4+5 


(c) fix)=fla—x) 
g(x) + g(a—x)=4 
Let, the integral, 


I= [°F @)g@)ae 


= J) fla-x)-g(a-x) dx 

E is f@dx= i fla+b-x) dr | 

= I= | f@[4-g@la 

=> I= ['4f(a)de- J f(2)- g(x) dex 
=> [= Jo4f@yde-1 

=> I= J 4f (x)dx 


=> [= af f(x) dx 


2x x 
(d) I= ne -(£) |g 
(2) 
Let |—]| =¢ 
e 


x 
> xtn(=) ins 


=> x(Inx-1)=Int 
On differentiating both sides w.r. tx we get 


dt 
Inx.dx = s 


1 
When x = e then t= 1 and when x = 1 then t=—. 
e 


if. 1) dt fl =| 
_|i/?—--|-—_ |i] ¢-— lat 
= i ) t =f i. 


86. 


87. 


88. 
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TE ae 


2 


sin” x 
(a) Letf@= 7 
ca ie 
=| 2 
sin? (—x) 
SAT ye lt] 
+——< +— 
=] 2 
. 2 r 2 
= f-x)= a = =f) 
coracea 
Te <2 2 | 


=> f(x) is odd function 


2 

Hence, J f(x) dx =0 
-2 

- dx 

w 1- Ie= 


, sin 2x(tan* x+cot> x) 


a tan? x.sec? x 


1 
1 qtan* x.sec” x 


=e A (tan’ x)’ +1 


Let tan* x =¢. 


5 tan* x. sec? x dx = dt. 


T 
When x > a thent—> 1 


5 
Tt 1 
andx > 6 then t > (=) 


1 fl dt 


= “(3 tan” (s)} 


b 
(d) =| @* -2x?)dx 


IT 
=> —=x'—2x?=0 (for minimum) 
dx 


=>x=0,4/2 
b 
x 2x! 
Also, [= 5 3 ; 


89. 


90 


For a=0, b= 2 
p= 22 
15 
Fora= —/2,b=0 
_-8y2 
15° 
Fora= ./2,b=—/2 
= 16N2. 
15 
For a=—./2,b= /2 
16/2 


15 


I 


Jis minimum when (a, b) = (2, V2) 


x 1 
(a) [f@dtaxr + [Psat 
0 x 
=> f(x) =2x-x fx) 
x 
se ae 


201—x*) 
=> f'ax)= +2)" 


Then, 


1 
2(1-3) 3 16 24 
ag Os 


1+— 
4 


a 25 25 


2 ax 
o-l mae 
2 


=] 0 1 


ae 
d. d. ae Ott 
tat lathe ladarlet 


_f a + 
= J 2-144) 1-144" 404044 0+4 


2 


-( 142} S 04420 n+3(% 7 
2) 2 4 5\2 

3m. 9 3 
~ 5 20 20 


(41 — 3) 
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1 
(b) [=Jloosx/ dx 
0 


n/2 
—2 J cos’ x dx 
0 


n/2 
=5 J (3cos x +cos3x)dx 


[*.. cos 30 = 4cos* 0 — 3cos 0] 


1 
-3(2-z]-4 
a\” 3) 3 


a) « f:ROR 
and |f(x) —fly)| $2 - |x—yP? 


f(®)-FY) 
oar <2 x-y 


tim|LO-LO! < tim 2Jx—y 
xy x-y xy 
= fOl= 


*. f(x) is a constant function. 
Given f(0)=1 > f(x)=1 
Hence, the integral 


l 1 
[Paee?) dx—[1dx=[x], =1 
0 0 


/3 
" tan0 


(d) Let, /= J once 


t/3 
sin 


~ Oe Tee | Yooss vVcos® 
Let cos 8 =f 

sin® d@ = —2t dt 
Hence, integral becomes, 


1 Poy dt 


ae! 


7 } 
Rat 


V2 


94, 


95. 


96. 


f(x) =x cos x 


f(x) = cos x — 2x sin x 


M-403 


k=2 
en in? x 

() Let, I= f° i) 
lee 


b b 
Using, [£(x)dx =[f(a +b-—x)dx, we get: 
a a 
i sin? x 
dea 
-n/2't 
Adding (1) and (ii), we get; 


dx ii) 


n/2 x/2 
21= i sin?x dx => 21=2- if sin? x dx 
—7/2 0 


Tt Tl 
194 Si" 
= 4 4 


(a) f(@x~)= J, t(sin x —sint) - dt 


. x x . 
= sinx | t-dt—[. tsin t-dt 


Ny 


x : x Z 
= —sinx +[t cos t| +sinx 
2) 0 
x2 
> f= a sinx +x cosx+ sin x 


2 


S'@= . cos x +2 cos x 


2 


sinx —2sinx 


2 
cos x —2 cos x 


ne F(X) ch =cos x —2x sin x 


(a) Let J= ig eer F 
1+sinx 
also let K= as 
1+sin x 


Multiplying numerator and denominator by (1 — sin x), we 
get; 


www.jeebooks.in 


meagg 


_ x(l-sinx) _ x(l—sinx) 
1—(sinx)? 


=x (1—sin x) sec? x 


(cos xy 


=x sec? x — x sin x sec? x =x sec x—x tan x sec x 
3 3n 
Now, [= 2 x sec” xdx — 2 x secx tan xdx 
4 4 
3n 3m 


= tans f Stan i -| see vf Pseesc ‘ 
ba IX 


TT TT 


3n 
= [x tan x —In | secx |] 4 
4 


3n 
[x sec x—In|secx+tanx|]# +c 
4 


3n 3x 3x 
>= tan In 
4 4 4 
3x 3 3x 
sec In | sec + tan 
4 4 
T T Tt 
tan In 
(|; 4 4 
T 1 T T 
sec In |}sec — + tan 
E 4 4 4 } 
= 52 +1) 
97. (d) Given: 


— 
L,= [ e* cos’ x dx; 
1 Jo 


1 _2 
L= Je *" cos’ x dx and 


= 1 -3 
h= |e dx 
For x € (0, 1) 
> x>x? or —x <—x? 
and x2>2x3 or -x2<-—x3 
-x* -3 =i -x* 
e* <e” ande’<e” 
2 3 
>e*<e* <e* 
3 
>e*>e* >e 
>1,>1,>1, 
98. (c) Let 
. 2+si 
ae eee in x 
I= [?, sin’ x U4 top| 2 #822 dx.....(1) 
= 2—sin x 


99. 


=1 =[?, sin* (x) ' + log [248202 as 


; 2- sin (- x) 


=|. | f(x).dx=| f(at+b-x).dx 
ff roar=f! 
= I. (sin* x) t + log (z=) dx 


= [% sint x ( =ip6 (Fe) ee (2) 


2—sin x 
2 


After adding equation (1) and (2) we get, 


21=2 [2 sin‘ x. dx 
or) 


21=4 \2 sin’ x.dx 


3 1 
T 2x—xX—=xT 3n 
I=2 \? sint x.dy =—2-2 = 
0 2x2 8 
[By Gamma function] 
3n 
(c) I= j = (i) 
: - 1+cosx - 
4 
3n 
4 
dx : 
I= i ice ..{i) 
iw 
4 


b b 
Using [fax = ff@ +b—x) dx 
a a 


Adding (i) and (1) 


3m 3n 
4 95 4 
21= j/——= x; [= [ cosec”x dx 
x sin” x a 
4 4 


3n/4 an i 
=— (cotx)374 =| cot 4 saa =2 


100. (¢) I,= f tan” xdx,n>1 


Let I=1, +1, 


=| (tan* x +tan® x)dx =| tan* x sec” x dx 
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Let tanx =t | 1 
=> sec” x dx = dt La 1t— 4-751 
F x x 
- Ta feta BS = 
a jt a 5 ae > ( : SJ ax=ar > (4 +5 Ja--a 
1 x x x x 
= stan” x +C >On comparing, we have This gives, 
Zz 5 
1 —+—dx 
a= 5>b=0 J x x6 _p-a 1 LC 
2 d & L + a eae 
101. (a) Let1={ ——,; rx 
' (x -la)* +3) I x10 
= +C = 
Let; x1 = V3 tan 0 fit) 2x5 +43 +1)? 
5 
=> dx= V3 sec? .d0 eS 
2 x x x 
r/6___/3 sec” 0 d0 - 104. @) x J y(at=xJ y@at+) wat 
2 2 1 1 1 
[( 3 tano) +(v3) } Differentiate wr: tox. 
x 
2 
6 6 = 
1 jv sec" 0 iy | (? more i y(t)dt +x[ (x) - y()] 
3°0 sec? @ 1 
disingy/® 4x4 _4 t 
3 eS 26 = for@dt + xxx) - pO] +92) - yO) 
1 
ae k+5=6k 
6 k+5 x x 4 
[v@dt = [oat +x? yx) -v) 
=> |k=1 1 1 
1 © Diff. again w.r. tox 
1 t —y(a)= ~y (a) + 2xy (x) +x°y! (x) 
eae te - y &)—y (a) =xy &)—y (a) + xy y 
102. (a) J es) = J cos 2x x sin 2x . sin“ (2x) dx (13x) y @)=x2y! (x) 
12 \sin 2x 12 yl (x) 1-3x 
n/4 Wx) x? 
=— | sin4x.(1-cos4x) dx fae. 1aay 
n/12 de 2 a a a 
alg ae 
4 4 3) — 
32 { sinax—+ f singe Ini x 
4 TT a y= ele 
12 12 a 
If cos4x cos8xf/* 1f15]_ 15 =" a 
“4| o& 46 ~ 432] 128 = = 
ix/12 y 7 OTy= sz 
2x!? 45x? * * 
103. (d) [——"_ 
+27 +1) 10 [7] 
er 15 ‘ 105. (dd) J= dx .....(a) 
Dividing by x ° in numerator and denominator J E _28x +196 | +[2?] 
2. 5 
ats dx 
x % b b 
( 1 S Use le (a+ b—x) dx= [Soa 
1+—-+— 
vr ¢ a 


me ees 


106. 


107. 


108. 
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(a) + (b) 


10| (x14)? ]+{ x? ] 
10 


ofS [ & 27-6 => [=3 
4 


I If a -I nee) 
(b) 2{,, tan xdx 1(2 tan (l-x+x Ja 
el fea fia 2 
2{,tan xdx=[, 54x J, tan (l-x+x*)dx 
1} Digan oT eae 
J, tan (l-x+x )dx=>—2], tan xdx (a) 
LoL 

Let, J,= Jytan ' dx 


= [ (tan or = f, a dx 


O14? 


m pl x mx 1 
= dx = log 2 
4 re 42% 


By equation (a) 


Tt x ol 
2 log2 | = 
2 E 2 22 log 2 


: log x” 
(a) 1=[—, dx 
5 log x~ +log(36 -12x +x“) 


1=| log x” 


> log x? + log(6 — x) 


i) 


1=| log(6 —x)* ; 
> log(6 —x)? +log x? ty) 
Adding (i) and (ii) 

4 
21 =f dx a [x]} = 2, 

2 
I=1 
(c) Let f :R—R bea function such that f(2 —x)=f(et+ 
x) 


Put x =2 +x we get 


SN) =f(44+x)=f4—-x) 


109. 


110. 


111. 


=> fe=farta) 
Hence period is 4 
50 14 
Consider i) f (x)dx = 10 [ fQdax = 10[5+5]=100 
10 10 
(d) Let f: (-1, 1) > R be a continuous function 
sinxX 
Let { f(t)dt = 3, 
; 2 


3 


d 
f(sin x). ae (sin x) = — 


3 
=> f(sin x). cosx = > 


T 


™ 
ee 4 5% 
(b) Let /= f ftv4sin gn i) dx 
0 0 


2sin~-1 
2 


n/3 4 T ¥ 
=| 1—-2sin— dx + | 2sin~-1 |dx 
: a a 


n/3 


des tb T 
s sin-=— >= 
2 2 6 
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: t/3 x 
-|: + scos2| t 4cos 


0 2 
m 4x3 a+(o-n4 40342 
3 2 2 3 
= 434-2 


rar 


(d) F(x) = I “at, x>0 


x e! 


Let I = hi — 


dt 


Putt+a=z>t=z-a;dt=daz 
fort=l,z=l+a 


fort=x,z=xta 


=e “[-F(lt+a)+F(x+a)] 
(By the definition of F(x)) 


= 6“ [F(x+a)-F(l+a)] 

(a) Let f° (f@)+ude= Pe -P 
= [i fQode+ fl ade = 2? 
(72 


la oe 


=> [.. f(xdx = <(0 ag) 


differentiating with respect to ¢ 


d| tt 34.4 9 
ae fear] = 320 a 


=> fl, feds 


dt d 
zB ria a) ge 3t 
ff =-3t 


#{-3) = 3-3) -« 


114. 


115. 


116. 


M-407 


Tv 


(a) Let I= J [cos.x]dx 


0 
T 
i= 
0 


On adding (1) and (2), we get 


(1) 


[cos(n—x)]dx = J [-cosx]dx _(2) 
0 


TT 
[cos x]dx + [[-cos x]dx 
0 


21 = 


ona 


T 
21 = i) [cos x]+[-—cos x]dx 
0 


a= f° -ldx («[x]+[-x]=-1 ifx ¢Z) 
21= =a; =—T 

pe 
eee 


e 
(c) P, = J (logx)"dx 
1 
put log x = ¢ then x = e‘ and dx = e' dt 
Also, when x = 1, then ¢t = log 1 =0 
and when x = e, then t = log, e = 1 
1 


oS frre’ dt 
0 
1 1 
Pig = frve’at and P, = ft°e‘at 
0 0 


1 1 
10 ot 8 ot 
Now, P,y — 90P, = I : i edi 


1 1 1 
10 ¢ 9 t 8 t 
Pp 90 Py= [1% | -10f, Pe'at 90) r8eat 
P,) — 90 P, 


1 1 
1 
= e-10)°{ ear-| LP yfeat - 90] e'de 
0 dt 
0 0 
1 1 
Pi) — 90 Py = e-10|e~9. ieldr| -90f Sela 


Pi. — 90 P, = e-10e +90] 8 Adr—90f 8 A at 


. Py -90R, =—9e 
1/2 1/2 
Ind +2 
(©) Let t= f MED op f nd+24) 
o it+4x ) 1+(2x) 
Put 2x = tan0 
2dx sec” 0d0 


2 
papain ry = 
oe dx 


www.jeebooks.in 


eggs ey 


also when x =0 > 0=0 


1 T 
d wh => 0 = 45°or 
and when x 5 4 


TT 
ge j In(1 + tan 8) 7 sec” 0d0 
0 1+tan?0 2 


4 
I= = In(1 + tan ®) | oc? dO 

2% 1+ tan“ 0 

(.. 1+ tan? @ = sec? 6) 

eg 

i4 
1= =| In(+tan@)d0  ..(i) 

2 


7 
aa 
i= =| In 1+tan{ = 0) d0 
2 | L 4 
(Using the property of definite integral) 


tan ~ — tan 0 
In| 14 + d0 
ene 


= 
| 
Nl] 
om-pAlA 


Tv 
4 of 4 
i= | ilies a lao 
25 1+tan0 
x 
4 [ — 
= =| fa 1+ tarrO +1- tarrO 0 
25 L 1+ tan 0 
x 
—_— 
I= =| ie Jeo 
25 [1+ tan 0 
x 
14 
I= =| [In2-In(1+tan@y]d0 
2% 
x x 
1? 14 
I= <[{ In2d0-<[ In(1+tano)d0 
2 2 
0 0 
1 n/4 
[= 5ln26) °° -1 (from eq. (i)) 


1 T 
-1m2{%-0] 
I+I 7 4 


1 
= —x—xIn2 
a 2 4 


T T 
= —In2 [=—In2 
21 8 or 16 


117. (a) Since, y= ||e|dt,xeR 
0 


therefore & = |x| 
dx 


42 
Points y = i |t| de =£2 
0 


Equation of tangent is 
y-2=2(x-2) ory+2=2(x+2) 
=> x-intercept=+ 1. 


n/3 dx 
118. (d) Let, I= — 
) 1 ee 


_ i dx _ i vtanx dx 


abst tan{ “x nig tt Vian x 


Also, given 


/3 
- . vtan x dx 
nit Vtanx 


By adding (i) and (ii), we get 


I 


Statement-1 is false 


b b 
. [f@)dx= | fat b-x)dx 


It is fundamental property. 
Statement -2 is true. 
119. (a) Consider 


sin? x 


cos? x 
J sin”! (Jt) dt + i) cos! (vf) dt 
0 0 


Let I=f(x) after integrating and putting the limits. 


f' w= sin”! Vsin? x (2 sin x cos x)—0 


...@) 


.. ii) 


+cos! ycos” x (—2 cos x sin x)—0 


“ f'@=0 => f(@%)=C (constant) 
Now, we find f(x) at x = ; 


1/2 1/2 
oS i sin”! Jt dt + i cos! Vt dt 
0 


0 
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EI $$$ $a 409 


1/2 


=e ee Nee iE dt=—=C 


f(x) =7 


T 
*, Required integration = A 


TT +2 
sin* x 
120. @) I= f —ar 
_f/21+2 
se sin? x 
i } dx , by replacing x by [E-4-x 
142 ~* 79 
—1/2 
n/2 See A 
in f= j 2*.sin” x d 
—n/2 1+2* 
Adding equations (i) and (ii), we get 
m/2 n/2 
= | sin? xdv=> (1—cos2x) dx 
—n/2 205 


el 
ieee ( = sna) 


1-122 ]=2 
= Ale | a 


Tr/3 
121. @ LetI= [ Vtan?x de 
Tn/4 
Tr/3 si 
= J tan x dx = — log cos x|,"/4 
Tn/4 


= -| ie cos ans cos m| 
3 4 


= log cos hs log cos i 
gs 4 g 3 


[ 7% *) 
cos — cos| 21— 4 
= log =log 
70 T 
cos — cos | 27+ 5) 
L 3 3 
1 
cos od 
= log log 2 
cos — = 
2 


122. (a) x= 
Re 
1 wd 
> —F 
— dx 


w(x) 
; la)= f fdr, then 2 — = foulD}. 
6(x) 


is via| — f(x). is wo} 


. (b,c) g(x+n)= i} cos4t dt 


0 


TH+x TT 


= = feos ara + J cos4tdt = g(x)+ [cose dt 
0 x (0) 

(it is clear from graph of cos 4t) 

THX Tl 


i) cos 4tdt = | cos 4rdt = 9 (x)+2(n)=2(x)-g2(n) 
x 0 
(‘From graph of cos 4t, g (a) =0) 


0.9 
.@ 2 2-8) 
(d) ) {h }+1oe( 2 \as 
-0.9 
0.9 0.9 4 
= 2 7* 
2 } [x2 ]dxt i) log 2] ax 
-0.9 -0.9 
0.9 
2-x 
= 1 ax 
of J ox 5) 
-0.9 
Put log2— 
utx=-x>f(x)= an 
d : is 2+x is (2-x) . 
and f (-x) = 85, = —log re =—f (x) 


So, it is an odd function, hence 
Required integral = 0. 


a 
125. (d) Since fis = 0 where 0<a<1 


0 


0.9 
| [x—2[x]]de = 0 
0 
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egg) 


d etanx 7 ; a a 
126. (a) Let —G(x) = ae [o. } Applying [ f(x)dx= | f(a—x)de 
dx x 2 0 0 
w/4 
Tl 
2 M = + tan( } do 
Now, J = f 2 etannx” Sek (ue gate etannx dx al he og 4 
h* / = = 8 to 1—tan0 7 2 
Let mx? =t > 2nx dx = dt eI + eos lo) Jeo 
5 1+tan0 ‘ 1+tan0 
Wh 1 j T ax 1 j 1 n/4 
en X=—~,?=— an S54 
2° 4 4° 16 =8 [ [log2—log( + tan0)]d0 
0 
yA otant : (*)-c{4} m4 n14 
: ne pe ee 16 =8log2 [ 1d0-8 [ log(l+tan6)d0 
16 16 0 0 
2 /4 ns 
ee : x I=8. (log 2)[x]5 —8 | log(1+tan0)d0 
127. @) Let Je f (edt =sinx XCOSX J 
e 


By using Leibnitz rule, we get l=8-. us jog 24 emecuatiana)| 
d|* d 2 i 
—| Jt f(t)dt | = —| sinx—xcosx x => 21=2nlog2 
dx| dx 2 I=nlog2 
> x f(x) e fle). 0 =x sinx—-x 130. (a) p(x) = p\(l-x) 
Now, put x = = we get => p(x)=—p(l-x)te 
6 atx=0 
he a ae ee oe p(0)=-pll)te = 42=c 
6 #(2) 6 a 6 6 Now, p(x) =—p(1—x)+42 
=> p(x)+ p(l-x) =42 
T _ 7 1 1 1 
= (¥) =sin2 ace Let 1 =f p(x)dx i) 
0 
15 1 2 15 1 
128. (c) j x[x? Jade [abe lds | | |des [a = Jar => T= | pd-xdx (ii) 
0 
1 afd 15 9 p2 Adding eqn. (i) and (ii), 
= x 275 1 
= Jaodes fades [anit = 0615] +[x ] 
: { B 2 |, v2 21 = | (42)de 7 = 21 
0 
== (9-1)4(295—0) = _ 3095 
; : 13 , 131. (©) LetI= J"[eotx] dx i 
ee = Jj [ect (x-x)] dx = J, F-eot] dx (il) 
8log(1+x 
PD Te j setts) day Adding eq" (i) & (ii), 
0 1+x? W 
e get 
Put x = tan 0, . 
° d= sec 6d@ 21= if ([cot x] +[-cot x]) dx 
“ps gf Wea+tand) “log +tan@) wae pae =["(nae 
0 1+tan? @ 0 
vA [e[x]4[-x]=-1, if xz and [x]+ [x] =0, ifx ez] 
1=8 i log(1+tan6)d0_ ...(i) 
0 =[-x]) =-1 > ar 
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132. (b) Weknow that 2 


<1, for x € (0, 1) 
sin x 


ae: 
3/2]! 
= [8 e<| Jear-] 5 | 


0 


<vX on x €(0, 1) 


pe 3Gee 
3 3 


1 
< Je for x€(0, 1) 


a 
133. @) | 5 — 


=> sec!x—sec!/2 = 


> x= see Tx =— sf 


134. (c) Given that F(x)=f(x) +f (4) ,where 
Be 
xlogt ty 
f= Jia 


“. Fey=f(e)+f () 


elogt l/e log t 

F AL 

= ! 1+¢ ay ae © 
reais feet a 

+t 

1 1 d. 

. Put -=z zt = de dt= = 

t t Zz 


when t=1 => z=1and when t= l/e 
=> z=e 


135. 


136. 


(ee wa) «) 
~ zt+l 2 


7 i= aa (-4) [ 


=° logz d 
1 z(z+1) 


=f logt 
~ #1 ¢(t +1) 

[By property i. f(t)dt= f’ f(x)dx | 
Now from eqn. (1) 


elogt e logt 
dt 4 
l+t J t(1+2) 


Fe) ie 


= [fe =|° (log)(t+) 
1 ¢(1+¢) t(1+¢) 


> Ae= pre a 


Letlogt=x .. li =dx 
t 


[when ¢= 1, x=0 and when t= e, x= loge=1] 
2 1 
* Fe)= [x de Fe)= | 
0 2 ' 


> Fle)= ; 


(b) Leta=k+hwherekis an integer such that and0<h<1 
=> [aJ=k 


a 2 3 
* [DA Gide = [If Cdde+[2f'Code + 
1 2 


1 
k k+h 
of (k -1) f'(x)dx + J kf (x)dx 
k-1 
= f2)-fQ)} +2 B)-f(2} + 3A a 
Fees +(k-1) f()—f(kK-D)} +k (+A) —f(} 
=F (=FO)FD haces —f(K)+ hf (k+h) 


=[a]f(a)-{fM+ f2)+ 3) +... fla])} 
; 
() T= i [(x+n)° +cos 2 (x4+3n)]dx 
31 
“2 
Put x+n=t¢ 
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meg as 


T 


& 

2 
[= | [2 +cos” tldt = 2f cos” tdt 
0 


[:. & is odd and cos? tis even function] 


(1+cos2t)dt = > +0 


ee 


137. d@) [= frtein x)dx = fo —x)f (sin x)dx 
0 0 


% ™ 
=n f(sinx)dx—I => 27 =f f(sinx)dx 
0 0 
m/2 


=F] 6m x)dx =1 J f (sinx)dx 


[' sin(a — x) =sin x] 
n/2 
=n J f(cosx)dx 
0 


6 
VX 
138. = (1 
mee a ” 
Pm (a (2) 
3 V9- oo : 


b b 
[~ | f(@)dx =] f(a+b-xdv] 


Adding equation (1) and (2) 


r 6 3 
21 =f dx =[x]§ = f= 
: 2 
t cos” x 
139. (b) Let (= | ——dr (L) 
“, lta 
2 
cos 
pt, 
=< +a 
using f f(s) dx = im a+b- x)dx 
a a 
tT x 2 
a cos x 
sere a rca (2) 
+a 


—T 
Adding equations (1) and (2) we get 
T ( a® | | 
1+ 
21= J eos? x| =| d= J eas” x dx 


= —T 


l+a* 


= 2/ cos” x dx [. f(w—x) =f@)] 
0 


140. 


141. 


142. 


u3 


5 
=2x x2] cos? x dx = 4 fin” x dx . je )- reo| 
0 0 


us 

2 2 
in, | alain J (1-cos? x)de 

0 


=> [=2|dx-2 


I+] (2) =x I 
> > 


! 2 ! 3 
(b) 1 =[2* dx, I, =] 2” dr, 
0 0 


cos? x dx 


omen /a 
omen /a 


: 2 ! 3 
I, =[2* dx, 14 =[2" dx 
0 0 
3 2 
2 <2* 0<x<l 
1 1 


x2 3 
= [2% dx>f2% de = psy, 
0 0 


30 
and 2% >2*,x>1 


> U>L 


Applying L Hospital rule 
in US 2 f'OI 


ae 


=4(f(2)° f'2) 


=4x6 a 
48 


x 


al e = e 
d) f(x) ne = SCx) 


 f(x)+ f(-x)=1V xeER 
f(a) 

xg{x(1—x)}dx 
f(-a) 


l+e* e*%+1 


Now J, = 


f(a) 
J d-xgtx(l-x}dr 
f(-a) 


b 
x)dxa=| f(at+b-x)dx 


a 


b 
using fr( 
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ES ]$ aaa tts 


f(a) f(a) 3 7 31! 3 2 
=> | sfx(-x}de- fo xg@l-xde Wg) alge. | ay 
f(a) f(-a) 3 |, Fly Le oh 
=I, -f; > 2h =I, 
-(-$+1}-{-$+2}4{2 5)+(233 u 1 
1 3 3 3 3 3 
143. (b) Let r= J xf (sin x)dx (i) 2724 . 2 28 
0 = —+—+—+4+6+ 
We know that 3 3 3 33 


a a Tq 1 1 
[ fQddx = J f(a xd = | (K-20) f(sin xd 50 146. 1 = f x(x)" de = [1-20-14 x)"de 
0 0 0 


0 0 
Adding (i) and (11) i , 
i ‘ =f d= x)x"d = fe” =x" ae 
oa af f(sinxde = 2.2) f(sin ade : 
9 0 ntl x2 ! 1 1 
['. sin(a— x) =sin x] n+l n+2 F nel ne? 


Tv 


1 


; | eo fo) _ 
oye n| f(eina)de > A=n 147. (d) Given that f'(x) = f(x) => (x) = 
0 


Integrating both side we get 


= t= hie 
Let logy = t>e'=x log f(x) =x+ce> f(x) =e*** 


1 
=> " dx = dt dx = xdt => e'dt. 


fO)=1> fa)=e" 
1 ©. g(x) = x2 — f(x) =x? -e* 
in x +cos.x)? 


2 
(s 

144. ©) [= ; ; 
i rer aa + [ Fg(ade = fe*(x? ~e* ds 

0 0 


[Deo 
: (sin x + cosx)? 


———_—————— : 2 ; 2. 
7) = | xe*dx - fe" dx 
0 y(sinx+cosx) 0 0 


T 
= 1 F 1 1 
= 26" 2\xe* |) : [2 ]} 


2 
e E | le orig 24 
2 2 


™ 
Doe 2 2 
sin x +cos x : 
r=f§ - ) dx = | (sinx +cosx)dx 
4 (sin x + cos x) 


sins +6051 >0 fo<r<5| 2 2 


TT 


b b 
or 1=[-cosx+sin x]? =2 148. (©) 1 =[af(x)dx =f (atb-xf(atb-xdx 


3 3 
145. @ [ [d-x? [de = [ x? -1 de We know that 


~2 2 


b b 
2 [ f()dx = | f(a+b-x)dx 


al Ff  aes1 


b b 
Now |x? -1[=41-x? if -I<x<1 = (a+b) f(a+b—x)dx—| xf (a+ b—x)dx 
| if x21 a is 
b b 
z j =(a+b){ f(x) de—[ af (de 
-- Integral is [ (x? -I)de+f (1x? de +f (x? -Dade a a 


2 -1 1 [-.. Given that f(a + b—x)=f(x)] 
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i Mathematics 


b 
21 =(a+b)| f(xdx 


149. @)_ lim 


(by L’ Hospital rule) 


t 
150. ©) F() =| S(¢-y) gay 
0 


= (Psa = Am 


0 0 
fob 
a eltetae 0 1]= e! ree 
e 
=e! -(1+2) 
n 2x (1+sin x) 
151. See ee 
) I, 1+cos? x 
fe a 2" —_ ie 
“T1+co0s* x “T1+cos* x 
‘ re sin x dx 
=(+ ——: 
9 14+c0s? x’ 
We know that 
a 
i f(x)dx =0, if f(x) is odd. 
=i 
a 
= 2] fa)dr , if f(x) is even 
i= ee ak (x— x) iy 
1+cos? (m™—x) 
(m—x) sin x 
dx 
a 1+cos? x 
nm sin x dx x sin xdx 
l1=4n 
ree x rer 
2=4n{" = dx 
9 14+.c0s* x 


put cosx=t = -sinx dx = dt 


when x = 0,t = 1 and when x=7,t=-1 


= 2n| tan! ‘| = 2n| tan 1-tan™(-1) 


_ 2n| = =2n. = 42 
4 \4 2 


152. (d) Weknow that [x] is greatest integer function less than 


equal to x 
2 1 V2 
= eel J [ x? Jax+ 
3 2 
2 2. d 
If} {lee 
v2 iB y) 


= (ome i ldx + [ 2dx + | 3dx 
0 1 V2 V3 


(xh? +[2x)'3 + [3x5 


=/2 -142V3 -2V2 +6-3V3 
= 5-3-V2 


1/4 
153. (b) 1, +142 = | tan” x(1+tan? x)dx 
0 


n/4 n+l m4 
tan x 
= tan” x sec” x dx = 
‘ n+l 


. 1 lim 
: a aa as ies All + Lal 


. n 
= lim n. = li = = 
noo N+l noontl mals } 


10x 
154. (a) 1= [ ietane a | (ain 
0 0 
[' sin(lOm — x) =sin x] 
T 
=10f sin x dx 
0 
*s sinx >0, for0<x<T. 


as sin (t7—x) = sinx 


n/2 
1=20 [ sinx dx =20[-cosx]q’? =20 
0 
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155. 


156. 


157. 
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x 
(a) F(x)= [ePg(nae 
1 
Differentiate by using Leibnitz’s rule, we get 


F(x) =x°g(x) = Pf padu 
1 


At x=1, 


1 
Fi)= 1 f(u)du =0 
1 


Now, differentiate eqn (i) 


F"(x) =x" f(x) - 2| f(u)du 
1 


At x=l, 


1 
F"() =1.f()-2x1 [ f(wdu 
1 


=f()-2« 0=f() 

F"(1)=3 

Then, for F’'(1) =0, F"(1)=3 >0 
Hence, x = 1 is a point of local minima. 


1 1 1 


3 3 3 
ie (n+1)? +(n +2)? +...4+(n+n) 


(A) p50 i 
n(n)3 
i 
= lim iar) 
D790 5 =] ul 
nn3 
a 1 d 
_ [d+x)3dx [-t->xand2 | 
A n n x 
3 4] 3 . 3 
al=03x)"| = OP == 
= Z: ) ri ) 4 
0 
2n 2 
: n dx 
— lim § ——~ = 
@ LetL= lim 2 re 


159. 


lim 1 G(r)’ 
now — Dd, (5) 
7 ni “2 ok 
a-l 60 
(+4) fae 3(e4)| 
n 2 n 
ios Jt 
J ae eee Cee 
mens 60 es 60 
y) 2 
an 
= _at+l _ 1 


(a+ 1)(2a+1)=120 
2a*+3a—119=0 
2a’ + 17a—14a—119=0 
(a—7) (2a+17)=0 


UYUY 


a=7, -— 


U 


1 


[ie-tie22n 


n20 


| r 2 

1 In| 14 = 

im » of “| J, ind+ xd 
Let l+x=t>dx=dt 
whenx=0, t=1 


x=2, 1=3 
3 3 3 27 
Iny=[pInedt [¢In¢—rhj n( 7 nl 4 
e e 
27 
> VS 
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egg es 


dx oP 2 re . lr 2 r 
160. (a) Let f(x) = | 76 lim —sec = lim —.—sec 
sm x noon n noon n ne 
fx) = Jeosee ®xax = Given limit is equal to value of integral 
From reduction formula, we have j 22 
xsec” x°dx 
L= Jeosec a cosec” *xcotx n-2, 0 
n n-1 = ‘a a2 
4 2 or =| 2xsec x dx = =| sec” idt [put x? =t] 
cosec xcotx 4] -cosec*xcotx 2 2 0 2 ‘ 
5 5 3 3 , 


cosec*xcotx 4 
5 


8 
cosec”x.cot x rad ‘2 
162. (b) 4-500 De” [Using definite integrals as limit ofsum] 
n 


—(1+ cot” x)*.cot x 4 r=l 


= (14 cot” x)cot x 


5 15 1 
8 2 2 = |e*dx=e-1 
——(-cot x) (.. cosec*x =1+ cot* x) 0 
15 
4 54, 24 4 
-l Wc ee Te, we ae QS eee 
= =| 1+ cot* x+2cot? x oot x-——| cot.x+ cot? x] 163. (a) ice die Ma 
5 15 noo nm 
8 
ao lim i oe +n 
1 noo nm 
= ieee 2 3 
Se OE aE Or el ya. \4 ie. ea 
= lim — lim —. lim 
= 4 3 8 n>o N r=1\N noon noon \n 
cot x cot” x cotx 
5 15 15 1 1 1 5] 1 
4 : 3 x 
=|x' dx- 1 dx= 
ofS cothx 10 3 J! as pu be 7 | ae 
= cot x cot x 0 0 0 
15 5 15 
. (P42? 4...4n?P 
-cot?x 2 3 164. (a) Wehave lim —~——"" 
= : son x—cotx n—> 00 ntl 
It is a polynomial of degree 5 in cot x. ie op I Pt 1 1 
I 1 2 4 lim =[x?de= = 
sec” x4 sec” 5 non? -n 5 pti pti 
161. (d) lim |” ne tt u is equal to 
no 3 29 1 2 
+— sec” > +....+—sec 1 
n 
n n 
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Applications of 
Integrals 


Curve & X-axis Between two 
Ordinates, Area of the Region 
Bounded by a Curve & Y-axis 
Between two Abscissa 


‘ TOPIC HI 


1. The area (in sq. units) of the region 


A={(x, y):(x—-D[x]< y <2Vvx, 0<x <2}, where [4] 
denotes the greatest integer function, is : 
[Sep. 05, 2020 (I)] 


8 1 4 
@ 32-5 ose 
8 4 1 
Oa Oa a 


2. The area (in sq. units) of the region 


l 
x y)i0S ysxr+hOsysx4+l,—<x<2} is: 
y 2 


[Sep. 03, 2020 (D] 


3 79 » 2 
QO, OF] O77 OF 
x, pee 
2 
Se Cie. cet 
. iven: f(x) = 7? 7 
l-x , ees | 
2 


2 
1 
and g(x) = (« -4) » x ER. Then the area (in sq. units) of 


the region bounded by the curves, y = f(x) and y = g(x) 
between the lines, 2x = 1 and 2x = wi , iS: 
[Jan. 9, 2020 (ID] 


13. v3 1 1 3 1 v3 
Ne a eg OG 4 Maa 


(a 


5. 


8. 
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The area (in sq. units) of the region 
A= {(x, y) ERX RIO d’ x d’3, 0d” yd? 4, yd” x2 + 3x} is: 


[April 8, 2019 (D] 
53 59 26 
(a) 6 (b) 8 (c) 6 (d) 3 


The area of the region 
A= {@, y):0<y<x |x| +1 and—1 <x <1} insq. units is: 
[Jan. 09, 2019 (ID] 


2 1 
= b) 2 = d) = 
(a) 3 (b) (c) 3 (d) 3 
Let (x) = cosx’,f(x) = vx, and a, B(a<B) be the 


roots of the quadratic equation 18x? -9nx +27 =0 . Then 


the area (in sq. units) bounded by the curve y = (gof)(x) 


and the lines x =a,x =B and y=0,is: [2018] 
(a) 5+) (b) 503-12) 
(@ 502-0 @ 503-0 


Let f: [— 2, 3] [0, o ) bea continuous function such 
that f(1—x) = f(x) for all x €[-2,3]. 

If R, is the numerical value of the area of the region 
bounded by y = f (x), x =—2, x = 3 and the axis of x and 


3 


Ry = J x f(x) dx, then: [Online April 25, 2013] 
2 

(a) 3R,=2R, (b) 2R, =3R, 

(c) R,=R, (d) R,=2R, 


Let f(x) be anon-— negative continuous function such that 
the area bounded by the curve y = f(x), x - axis and the 


™ ™ 
ordinates x = 4 andx= 8 > Fi is 


[p sinB+ 7008 Bt sp) . Then f (=) is [2005] 


egg as 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


vor Bl Different Cases of Area Bounded SP : 
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(a) Ga i -1} (b) [4-va+1) 


(c) [1-2-3] (d) [1-243] 


The area enclosed between the curve y= log, (x +e) and 
the coordinate axes is [2005] 
(a) | (b) 2 (c) 3 (d) 4 

If y = f(x) makes +ve intercept of 2 and 0 unit on x and y 
axes and encloses an area of 3/4 square unit with the axes 


2 

then fafa is [2002] 
0 

(a) 3/2 ~=— (by 1 (c) 5/4 (d) -3/4 


Between the Curves 


The area (in sq. units) of the region 


A={@,y): b1+ | < 1,2)? > x} is: [Sep. 06, 2020 (D] 


La? tL age 
©; OF OF OF 


The area (in sq. units) of the region enclosed by the curves 

y=x2-landy=1-x?isequalto: [Sep. 06,2020 (ID] 
7 16 

(c) 5 (d) 3 


4 8 
(a) 3 (b) 3 


Consider a region R = {(x, y)€R?:x* < y < 2x}. Ifaline 


y= divides the area of region R into two equal parts, 
then which ofthe following istrue? [Sep. 02,2020 (ID] 


(a) oF -607+16=0  (b) 302-8052 +8=0 


(c) 307 -8a+8=0 (d) a -607/* -16 =0 
The area of the region, enclosed by the circle x2 + y? =2 
which is not common to the region bounded by the 
parabola y?=x and the straight line y = x, is: 

[Jan. 7, 2020 (D] 
(a) (24n-1) (b) (6m-1) 
(c) (2n-1) (d) (12n-1)/6 
The area (in sq. units) of the region 
f(x,y) €R2/4x2 Sy 8x + 12} is: [Jan. 7, 2020 ID] 

125 b 128 124 4 127 

C2 O G 
For a> 0, let the curves C,: y?=ax and C;: x2= ay intersect 
at origin O and a point P. Let the linex =b (0 <b<a) 
intersect the chord OP and the x-axis at points Q and R, 
respectively. If the line x = 5 bisects the area bounded by 


cn 
5? then 


[Jan. 8, 2020 (D] 


the curves, C, and C,, and the area of AOQR = 


‘a’ satisfies the equation: 


18. 


19. 


20. 


21. 


22. 


23. 


24, 


(a) x®-6x3+4=0 (b) x®-12x3+4=0 
(c) x6+6x3-4=0 (d) x6 123-4=0 
The area (in sq. units) of the region 
{(x, y) € R2: x? Sy <|3— 2x], is: [Jan. 8, 2020 (ID] 


32 34 29 31 
(a) cy (b) 7 (c) 7 (d) co 


If the area (in sq. units) of the region {(x, y): y? <4x, 
x+y<1,x20,y20} isa 2 +b, then a— bis equal to 


[April 12, 2019 (D] 
10 8 2 
(a) - (b) 6 (c) 3 (d 3 


If the area (in sq. units) bounded by the parabola y? = 4x 


1 
and the liney = Ax, A>0, is —, then A is equal to: 


" [April 12, 2019 (ID] 
(a) 2/6 (b) 48 (c) 24 (d) 43 
The region represented by |x—y| <2 and |x + y| <2 is 
bounded by a : [April 10, 2019 (D] 


(a) square of side length 2,/2 units 
(b) rhombus of side length 2 units 
(c) square of area 16 sq. units 

(d) rhombus of area g,/2 sq. units 


The area (in sq. units) of the region bounded by the curves 
y=2* andy=|x+ lj, in the first quadrant is : 


[April 10, 2019 (ID] 
3 3 
log, 2+=— = 
(@) log,2+5 ) 5 
1 3.1 
(c) 2 (d) 2 log,2 


The area (in sq. units) of the region 


A= {(x, y):x2Sy<x+2} is: [April 9, 2019 (D] 
10 9 31 13 
(a) 3 (b) Py (c) . (d) rs 


The area (in sq. units) of the region 


2 
A= (ay): <x<y+4} is: [April 09,2019 ID] 


(b) 30 (c) 16 (d) 18 


Let S(a) = {(x, y): y? <x, 0 <x <a} and A(a) is area of the 
region S(q). Iffora’,0<A<4, A(A): A(a)=2:5, then A 
equals : [April 08, 2019 dD] 


1 


» 


1 


4\3 
@ (3) 


53 
(a) 3 


1 

4\3 
(a) (=) 
1 


0 (Gy 
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Applications of Integrals M-419 
25. The area (in sq. units) of the region bounded by the i 1 2n 
parabola, y= x2+2 and the lines, y=xt+1,x=Oandx=3, (a) ~BtZ (bs) —=t> 
is: [Jan. 12, 2019 (1) 23 3 V3 3 
1 20 1 4n 
15 21 17 15 AF 5 a pe 
Of OF Of @5 O 783 Oe 6 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


The area (in sq. units) of the region bounded by the curve 
Pare 4y andthe straight line x=4y—2 is: 
[Jan. 11, 2019 (D] 


— . ae 
o> OO, Of, G4 
The area (in sq. units) in the first quadrant bounded by the 


parabola, y=x?+ 1, the tangent toit at the point (2, 5) and 
the coordinate axes is : [Jan. 11, 2019 dD] 


187 


8 37 14 
oOo, @ ©] Os 


If the area enclosed between the curves y = kx and 
x=ky?, (k> 0), is 1 square unit. Then k is: 
[Jan. 10, 2019 ()] 


1 2 
(a) ae o) (©) 3 @ 


The area (in sq. units) bounded by the parabola y =x —1, the 
tangent at the point (2, 3) to it and the y-axis is: 
[Jan. 9, 2019 (D] 


56 


8 32 14 
(a) 3 (b) 3 (c) 3 (d) 3 
2 


If the area of the region bounded by the curves, y = x~, 
1 : : : 

y= — andthe linesy =0 andx=t(t> 1) is | sq. unit, then 
x 


t is equal to [Online April 16, 2018] 


4 3 
(a) > (b) 7? (c) = (d) &3? 
3 2 
The area (in sq. units) of the region 
{xeR:x20,y 20, y2x-2and y< Vx}, is 


[Online April 15, 2018] 

13 

ay — Cc) = 
o— oa 


The area (in sq. units) of the region 


10 8 
(b) a (d) ; 


{(% y):x20,x+y<3,x2<4yandy<1+ Vx }is: 
[2017] 


5 3 7 
a) 5 © 5 @ 3 


The area (in sq. units) of the smaller portion enclosed 


between the curves, x2 + y2= 4 and y? = 3x, is: 
[Online April 8, 2017] 


59 
(b) D 


34. 


35. 


36. 


37. 


38. 


39. 


40. 


41. 


The area (in sq. units) of the region {(x, y) : y* > 2x and 


x2+y?<4x,x>0,y2>0} is: [2016] 
4/2 m 22 
el b) —-* 
(a) 7 3 (b) 7 3 
re! g 7-3 


The area (in sq. units) of the region described by 
A= {x y)ly2x?-5x+4,x+y21, y<0} is: 

[Online April 9, 2016] 
ae f <1 
O> OF OF OF 
The area (in sq. units) of the region described by 
{(x, y) :y?< 2x and y> 4x— 1} is [2015] 


15 9 7 5 
OG VF OF, OG 
The area (in square units) of the region bounded by the 
curves y + 2x2 = Oand y + 3x2= 1, is equal to: 
[Online April 10, 2015] 


3 
(d) i 


2 by = 
@ 5 O) 5 Ome 
The area of the region described by 
A={(x,y):x? +y? <land y? <1-x} is: [2014] 


nm 2 m2 m4 n 4 
wo § Mo's ios Og 


The area of the region above the x-axis bounded by the 


T 
curve y=tanx, 0<x< 5 and the tangent to the curve at 


X= 7 is [Online April 19, 2014] 
1 1 1 

—| log2-— —| log2+— 
(a) oe (b) Al 8g *) 

1 1 
(c) 3 (1 -log2) (d) 3 (i tog2) 
Let A= {(x, y): y? < 4x, y—-2x >—4}. The area (in square 
units) of the region A is: [Online April 9, 2014] 
(a) 8 (b) 9 (c) 10 (d) 11 


The area (in square units) bounded by the curves 
v= fx .2y—x+3=0, x-axis, and lying in the first quadrant 
is: [2013] 


27 


(a) 9 (b) 36 (c) 18 @ > 


megg9 ———y 


52. 
42. 


43. 


44. 


45. 


46. 


47. 


48. 


49. 


50. 


51. 
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. r 
The area under the curve y =| cos x—sinx |, 0<x<-, 
2 


and above x-axis is : [Online April 23, 2013] 
(a) 2/2 (b) 2/2 -2 
() 2249 (d) 0 


The area of the region (in sq. units), in the first quadrant 
bounded by the parabola y = 9x? and the lines x = 0, y=1 
and y=4, is: [Online April 22, 2013] 
(a) 7/9 (b) 14/3 (c) 7/3 (d) 14/9 
The area bounded by the curve y = In (x) and the lines 
y=0, y=In (c) andx = 0 is equal to :[Online April 9, 2013] 
(a) 3 (b) 3In(c)—2 
(c) 3In(c)+2 (d) 2 

ae 


The area between the parabolas x ={ 


x2 = 9y and the straight line y =2 is: 


10/2 20/2 
@) 20/2 ® —{- © —,— @ 102 
The area bounded by the parabola y? = 4x and the line 
2x —3y+4=0, in square unit,is [Online May 26, 2012] 


2 1 1 d 1 
@> OF; © @ 5 
The area of the region bounded by the curve 
y=x°, and the lines, y = 8, and x =0, is 
[Online May 19, 2012] 
(d) 16 


[2012] 


(a) 8 


Ifa straight line y—x = 2 divides the region xe y <4 


(b) 12 (c) 10 


into two parts, then the ratio of the area of the smaller part 


to the area of the greater partis [Online May 12, 2012] 
(a) 3n—-8:2+8 (b) 1-3 :3n+3 
(c) 3n—4:2+4 (d) 1—2:3n+2 


The area enclosed by the curves y = x2, y = x3, 


x=0and x =p, where p> 1, is 1/6. The p equals 

[Online May 12, 2012] 
(a) 8/3 (b) 16/3 (c) 2 (d) 4/3 
The parabola y? = x divides the circle x2 + y? = 2 into two 
parts whose areas are in the ratio [Online May 7, 2012] 
(a) 9n+2:3n-2 (b) 9n-2:3n+2 
(c) 7n-2:2n-3 (d) 71+2:3n+2 
The area bounded by the curves 


[2011 RS] 
y? = 4x andx? =4yis: 


32 : 
(a) sq units 


») "Sa un 
3 (b) 3 84 units 


8 ; 
(c) =sq. units 


3 (d) 0sq. units 


53. 


54. 


55. 


56. 


57. 


58. 


59. 


60. 


The area of the region enclosed by the curves 


1 
y=x,x =e, y=—and the positive x-axis is [2011] 
x 
3 
(a) 1 square unit (b) a square units 
5 : 1 . 
(c) 3 square units (d) 3 square unit 


The area bounded by the curves y = cos x and 
3n 
y = sin x between the ordinates x = 0 and x = cs is 
[2010] 


(a) 4/242 (b) 4/2-1 


(©) 4/241 (d) 42-2 

The area of the region bounded by the parabola 
(y — 2)2 =x —1, the tangent of the parabola at the point 
(2, 3) and the x-axis is: [2009] 
(a) 6 (b) 9 (c) 12 (d) 3 

The area of the plane region bounded by the curves 


x+2y?=0 and x + 3y?= lis equal to [2008] 
5 . 2 = 
@> OF OF 5 
The area enclosed between the curves y* =x and y =|x |is 
[2007] 
(a) 16 ~=(b) 18 (c) 23 (d) 1 


The parabolas i =4x and x’ = 4y divide the square 
region bounded by the lines x = 4, y = 4 and the coordinate 
axes. If S;, S,, S3 are respectively the areas of these parts 


numbered from top to bottom; then S;: Sj: $3 is [2005] 
(a) 1:2:1 (b) 1:2:3) (©) 2:1:2) @ 1:1:1 
The area of the region bounded by the curves 
y=|x-2\|,x =1,x =3 and thex-axisis [2004] 
(a) 4 (b) 2 (c) 3 (d) 1 

The area of the region bounded by the curves 

y =|x-1| and y =3-|x} is [2003] 


(a) 6sq. units (b) 2 sq. units 

(c) 3 sq. units (d) 4sq. units. 

The area bounded by the curves y = Inx, y = In |x|,y =| In x 
| and y=|In |x|] is [2002] 
(a) 4sq. units 
(c) 10sq. units 


(b) 6 sq. units 
(d) none of these 
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Applications of Integrals 


M-421 


_ Hints & Solutions —_ 


1. (a) [x]=0when x €[0, 1) and [x]=1 when x e[l, 2) 


_ 0 O<x<il 
x-l l<x<2 


Required area = Area of trapezium PORS 


3/2 1 
- i) [+3] dx 
2 


wh 
487 1_ 82 1 12 
a.| 2 2 2 7 
3/2 
ifsf-i1)f1.. 48) 1 1) 
2 = +1 x 
. a ae ke a4 2 
1/2 
we 4 
4 3 


4. (ce) Since, the relation y < x? + 3x represents the region 
below the parabola in the 1“ quadrant 


(0, 0) (1, 0) G 0) 


> °+3x=4>x=1,-4 
the required area = area of shaded region 


F =| 579 
3 24! 2 24 ee OT 
a [02 +3u0de+ J 4dr = ES +[4x} 
0 
3. (b) Coordinates of P 700 NB ,R 3 ‘3 
r 2 a D 1 3 59 
= —+—+8 = — 
729 6 


and (35) 
2°2 


www.jeebooks.in 


(b) Given A = {(x,y): 0 Sy <x[x]+ land-1<x<1} 


.. Area of shaded region 


_ (ig (-x? +d +f? +)dx 
+] 4] 
=|-——+x] +|/—+x 

3 -l 3 0 

1 1 
-0 (; 1}e(341] (0+0) 


hs 
3 


6 ; 
=4— 2 square units 


(@) Here, 18x?-9nx+ 1?=0 
=> (3x—1)(6x—7)=0 


2 
=+ 
3 


T Tl 
a=—,p=— 
= 6° P= 3 


Also, gof(x) = cosx 10. 


n/3 
cosxdx _ v3-1 
1/6 2 


Req. area = 


(d) We have 
3 3 
Ry = fx s/@ dx =| (l—x) f(l—x) dx 


2 =2 


b b 
Using ) f(x) dx =| f(a+b—x) a 


a a 


3 
=> R= [d-df@a& 
-2 


( fy =fC—x) on [- 2, 3) 


3 3 
~ Ry +Ry= fxs) dx + (l—x) f(x) dx 
=) -2 


3 
= | f@)de=R, 
2 
=> 2R,=R, 
(d) From given condition 


B 
| fQddx= BsinB +“ cosp-+V2p 


m/4 


11. 


ee ees 


Differentiating w.r.t B , we get 

J(B)= B cosB +sinB -TsinB + /2 
Tt Tt). 1 Tt 

/(3)=p04(1 * sin B= giv 


xt+e=0 


0 0 
Required area A= i) ydx = i) log. (x + e)dx 
l-e l-e 


put x+e=t=> dx =dt alsowhenx=1-e, t=1 and when 
x=0,t=e 


e 
AAs flog. tdt =[tlog,t—t], 
1 
e-e—-O+1=1 
Hence the required area is 1 square unit. 
; 3 
(d) Given that i Sf (x)dx = ri ; Now, 
0 


2 2 2 
fof (de = xf fax -| fdr 
0 0 0 


_ 2 py 
=[x £0], -Z=2/@-F 


3 3 
er (. se a ara 


1 
Required area = 4 i 2y*dyt+ Fora 


1 
2p 37, 1 = 1~1 2 1 = #1 
=4 24—x—x—|=4]—x—4 
rE pted] Fad 
5 
eee 
24 


2 
- 
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Applications of Integrals M-423 
12. (b) Required area j 
_2 =2n — [vx —xdx 
0 
(= a } 
=2n- -— 
3 2 
0 
1 
2 1 1 12-1 
Area = 2{((I-x°)-(x? 1) dx =2n ( )=2" [ )- 
( 3 2 6 6 
1 
=4f d-x*)dx 15. @)  4.2=y y= 8x +12 
0 


1 
(x3) 1 2 8 

=4| x =4(1 | a4. = i 
| 3 J), 3 3 3 8q. units 


13. (b) Lety=x? andy=2x 


Given curves are 


4°=y (1) 
y=8xt 12 ..{T) 
From eqns. (i) and (ii), 
4x? =8x +12 
x—x-3=0 
x?-2x-3=0 


x?-—3x+x-3=0 

(x+ 1) (x-3)=0 

x=-1,3 

Required area bounded by curves is given by 


UUUNY 


3 
A= i) (8x +12-4x7)dx 
=I 


3 
2 3 

y elena 
2 3 


—1 


= (4(9) +36 —36) 4 1245) 


= 3648 4 44 4 132-4 128 
3 3 3 3 


16. (b) Given eqns. are, x? = ay andy? = ax 


307 —807/7 +8 =0 


14. @) Total area— enclosed area between line and parabola 


www.jeebooks.in 


meqgq —s 


After solving, we getx=a,y=a 
Now, coordinates of B is (a, a) and A is (0, 0) 


> (yt2P~=8>y+2=222 


Now, coordinates of Q is (b, b) Hence, required area 

1. 1 3-2/2 1 

zg Se | avlx dx +5 (2V2 -2)x(2V2 -2) 
Area bounded by curves and x = 1 is 0 
1 2 a 2 3-2/2 

1 
[ee Elan S soe =) dx = [2x20 +4(g44-8y2) 
‘ a 25 a 3 0 2 
2 

= Be 1 — 4 3-2V2)¥3—2N2 +6-4V2 

3 3a 6 3 
= ava -2=a° = 43-2V3\(V2 -1) 46-42 
=> a°+4a+4= 16a° 3 
=> a°—12a3+4=0 

[-(V/2 -1)? =3-2v2] 


17. (a) Point of intersection ofy =x? andy =— 2x+3 is 
obtained by x? + 2x-3 =0 


= 562 3-44+2/2)+6-4J/2 


Y 

1) 

| ae ens 

{ 3 3 

I 

xX 

= 10 8 

: , a= 8/3 and b=— 10/3 > a—b : es 6 


19. (c) Given parabola y? = 4A.x and the line y= Ax 
> x=-3,1 
1 


So, required area = J (line — parabola )dz 


=3 


1 3 1 
= Ke 2x x?)dx -[s x? : | 
3 


4 
-3 Putting y=A in y’ = 4x, we getx=0, — 


Xr 
2 62 333 
1° -3 P43 
=(3)4 f J =i 28 32 é 


2 3 3 3 


A 
18. (b) Consider y? =4x andx+y=1 aa J vie a 


4/r 
a ee 32 8 


3/2 2), 3a A 


8 1 

“2 97 A= 24 

20. (a) Let, C,:|y—x|<2 
Cy:|y+x|<2 

Substituting x = 1 —y in the equation of parabola, By the diagram, region is square 


y=4(-y)=y’t 4y-4=0 
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23. @) 
(x=yt4) 


Required area 


y =2x 


2 
Given region, 4 = {(«9) ; 7 <x<y va} 


Now, length ofside = /9? 4.9? ~ 2/2 


4 4 2 
21. @d 
. Hence, area = [ xay= i(> +4 5 Jo 
(1,2) =~ = 
(0, 1 yi, yf 64 g 
: = +4y [16 )-[2 84 
2 6 |, 6 6 


-(24 2) [ 64 +) = Sais 

; 3 3 3 3 3 

Area = J@+ ~2")dx (2 Area = [var) 
0 


2 x 1 
x 2 1 2 -l 3 1 
= +X = +] = 
2 In2 ‘ 2 In2 In2) 2 In2 


24, 


22. 


Required area is equal to the area under the curves 2 4 3 
y2x’andyd”x+2 A(A)= 2x2(RxVh) = 20? 
2 


2 
.”. required area i) ((x+2)—x")dx 


2 
1 Given, 40) _2_, A? _2 


A(4) 5 8 5 
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meg ey 
25. @ 27. (b) 


The equation of parabola x? = y— 1 


The equation of tangent at (2, 5) to parabola is 


dy 
y—-5= (2). (x—2) 
y—5=4(-2) 
4x-y=3 


Then, the required area 


2, 
= [{(7+1)-(4x-3)} dx—Area of AAOD 
0 


; 1 3 
= [(? 4x44) de -—x=x3 
24 


0 


-[°2] 2-2 


26. 


3 8 24 
28.  2=1 11 
k a3. 
kk 
oO 
Let points of intersection of the curve and the line be ¥ mS x 
PandQ 
4 x+2 11 
a 4 Two curves will intersect in the Ist quadrant at ices 
x—x-2=0 * area of shaded region = 1. 
x=2,-1 i 
1 Ee 
i =], # ——-kx* |dx=1 
Point are (2, 1yana ;) it 
j (=) x tx x 1 xy 1 
= -|— —|—+—=x-— 
Area / 4 4 8 2 Db : ’ k 1 


3 
x2 x? \k 
sal ee ai 
E =) E 1 | 9 = 0 
= + 2 


a 0 
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Applications of Integrals M-427 


a 4 & 
> mr) 3 
30k - 3k 


1 


ae 
3k> 3k? 
=> 3kr=1 


> 


Curve is given as : 
y=x-1 
dy 
—==2x 
= dx 


equation of tangent at (2, 3) 
(y—3)=4 (x2) 

=> y=4x-5 
but x=0 

=> y=-5 


Here the curve cuts Y—axis 
required area 


3 3 
1 
_ z J o+Sdy- [pata 
—5 —l 


30. 


31. 


: : : Wise: 
(b) The intersection point of y= x? and y= — is(1, 1) 
x 


Area bounded by the curves is the region ABCDA is given 
as: 


Area= [, x? dx + f hs dx 
x 


‘. area= 1 
1 2 . 
= yd es >t=e 


(b) The intersection point of y=x-2 and y= Vx is (4, 2). 
The required area 


4 1 16 10 
= Vxdx x2x2= 2= 
iF 2 3 3 
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M-428 


32. (a) 


Area of shaded region 


(2, -2) 


1 2 2 
Xx 
= i (I+ vx )dx 4 ite x)dx ) 4 dx Points of intersection of the two curves are (0, 0), (2, 2) and 
0 1 0 ay 
(2,-2) 
Area = Area alias — area under parabola (0 to 2) 


Bis [Ne a =n-+ 


35. (a) yp=x—5xt+4 
33. @ 


Required area= A, +A, 


1 462 
px2x2+ |i 5x+4)dx 


7_19 
= 2+—=7 sq. units 
From the equations we get; 6 66 
x’+3x—4=0 36. (b) Required area 


=> (x+4)(x-1=0 => x=4,x=1 
when x= 1, y= v3 


Area = [hs ave] 4—x? ashe 


0\0 


3/2\! 2 
: als | (Re sas) «2 


3/2 J, 


( 2 T ( 3 r) = j yAlay j vay 
(a-be {Seal} Lek 
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1 1 39. 

| y ily? 

“a ie 
-1/2 -1/2 

{33 | 9 15 9 27 9 

~ 42° 8] 48 32 48 96 32 
37. (c) Solving 
y+2x?=0 
yt3x?= 
(-1, 2) (1, -2) 
Point of intersection (1,—2) and (— 1, —2) 
| 2 2 
Area= 2{ ((I-3x?)-(-2x?} ax 
0 

1 2 1 ji 
2f(I asa = 

0 : 0 3 
= 15-6 =9 sq units 

38. (c) Givencurves arex?+y?= 1 andy?=1—x. 
Intersecting points are x = 0, | 
40. 


Area of shaded portion is the required area. 
So, Required Area= Area of semi-circle 
+ Area bounded by parabola 


2 1 1 
= +2) vi xdx 5 +2] vi xdx 
0 0 


2 
(..: radius of circle = 1) 


1 
_n,,| d-x wT a 1) T 


=—+ 
ie ae 2 3 2 3 
2 % | 


sq. unit 


(a) The given curve is y = tanx (1) 


henx =~, y=1 
when x= 7. 


Equation of tangent at P is 


yi («8 


ory=2x+ 1-7 ...(2) 
Area of shaded region 
= area of OPMO — ar (APLM) 
we 1 
= Je tan x dx (OM -OL)PM 


Tv 


rie -—2 
= [logsecx]} -3{8-= fa 


1 1 
= + toe2-3] sq unit 
(b) Area of shaded portion 
Y 


1 1{64 8 
=|5[8+16 Q a] A \|-5 
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meggq es 


44, 


41. (a) Given curves are 

y= x 

and 2y—x+3=0 

On solving both we get y =—1, 3 
Y 


42. (b) y=|cos x—-sin x | 


f(x) = cos x 


g(x) = sin x 


w/4 
Required area = 2 J (cos x —sin x) dx 
0 


1/4 
0 


= 2| = i|-ev2 2) sq. units 


= 2[sin x+cos x] 


4 
43. @) Required area = i) Aa dy 
y=l 


‘ 4 


1 1/2 1 2, 3/2 
=_ dy =-—x— 
ay aa (yv"") 


2 ep gf2s3 ltd 2 
ge y-d vig ia 


1 


2 14 : 
=—x7=— sq. units. 
9 9 


(1) 
2) 


45. 


46. 


(d) To find the point of intersection of curves y= In (x) 
and y= In (3), put In (*) = In (3) 
=> In(x)-In(3)=0 
=> In(@)-In@G)=In(1) 
> | » = x33 
3 


Y* 


y =In(x) 


Vv 


3 3 
Required area = fin (3) dx —fin (x) dx 
0 1 


=[xln (3)], [xn (x)-x} =2 


(c) Y ; ae 
y = 4x Y= 9 
ae 


x 


2 
Required area = 2{( oy -E}4 


0 


(b) Intersecting points are x = 1, 4 


4 2x+4 
.. Required area = | 2v5 -(2224) jas 
1 


3 
4 
3 4 
ox| ax2|* 4 (4 
23 3x2| 3° 
% 1 1 


1 


3+” 2) =(16 1) Sta) ‘| 


3 
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Applications of Integrals M-431 


4 (4 504 28 5 28-27 1 Now, area of II = Area of circle— area of I. 
=a") a oe ee =4n—(n—2)=3n+2 


area of I m—-2 
areaofIl 3x+2 


8 ; ; 
1/3 Hence, required ratio= 
47. (b) Required Area = i) y “dy 


49. (d) Given curves are y =x? and y=x° 
Also, x=0 andx=p,p>1 
Now, intersecting point is (1, 1) 


1 Pp 
Required Area = I(x? 8)de I(x x?) dx 
0 1 
= 1 
xo xf] x4 3)? 
- + 
6 3 4 . 4 3}, 
3] 7 o\4 37,4] 3 
= “| (94 0) [2 iE Fos = 12 sq. unit. 1 (2 1) le pi 1) 
Ea a la 3 4 a) 
48. (d) LetI bethe smaller portion and II be the greater portion 4 3 
; 1 1 1 1 1 = 3p"-4p 
of the given figure then, => +—4 = 
6 3 4 4 3 12 
3 
3p-4 
ae Ce hap apa=0 
4 
=> p=0orz 


3 
Since, it is given that p > 1 
.. pcan not be zero. 


VS 


4 
Hence, Pp = 3 


50. () ae 
x+y =2 


Y' 


Area of [= i Va-2? (x4 2) fa 
-2 


D(1,-l 


Area of circle = 7 (v2) =20 
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ee eS 


Area of OCADO = 2 {Area of OCAO} 
=2 {area of OCB + area of BCA} 


1 V2 
= 2) ypdx+2 J ved 
0 i 


where Y, =x and Vo= Dag 


I V2 5 
. Required Area = 2) Jx dx +2 [ V2-x7dx 


45 ed 4 ot! 3n+2 
oe a So a a BI 


Bj On 3n+2 9n-2 

igger area 6 6 

Reieke 2:3n+2 

.. Required Ratio = 3n42 Le.,9m—-2:3n 
51. (b) of 


(3/2) 3 P 
“Pia | 


8 16 - it 
x =—-l6=— sq. 
3 D 3 3 Sq. units 


52. (b) Area of required region AOCBO 


1 ey x2 1 r 
=e [tar] 5 | +[logx], 


ue ee it 
=a sq. units 


53. 


54. 


) 


cos X sin xX 


Area above x-axis = Area below x-axis 


.. Required area 


m/4 T m/2 
=2 i) (cos x —sin x)dx + i) sin xdx — i cos xdx 
0 w/4 m/4 


= 2| (sinx + cos x) 


lara} otras} tgs) 


w/4 
0 


+(-cos ok —(sin a, 


[ 1 1 
=2|52 Pas +e 
29/0440 1A 9 
(b) 


For slope of tangents at (2, 3) 
(y-2)?=x-1 
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Applications of Integrals M-433 


d d l 2 1 2 
2(y jis a >2 rie rac 
dx dx 2(y-2) B B z 
m-(2) _ tii = 2{2—S}-2|94} 234. units 
dx J(o,3) 2(3-2) 2 3 3 3 
56. (a) Itis clear from the figure, area lies between y” = x and 


Equation of tangent y=x 
1 Intersection point y=x and y* = xis (1, 1) 
y=s= 7-2) 
2 
>x-2y+4=0 ...(i) 
The given parabola is (y—2)? = x—1 ...(ii) 
vertex (1, 2) and it meets x-axis at (5, 0) 
Then required area = Ar ABOA+ Ar (OCPD) -—Ar (AAPD) 


1 3 1 
5 x4x24 J xav aa 


3 3 
= 34) 2) rayne] 2 +] 
0 


=34[54342] = 3+6=9 sq. units 


3 
1 1 2 1 1 
55. @) Given x+2y? =0 > y? =-~ =2f 33/7] 1.7] ge 
2 3 0 20> lo 3 2 6 
and x4 3y" = y? —— : (x -1) 57. () On solving, we get intersection points of = Ay 


and y? = 4x are (0, 0) and (4, 4). 


On solving these two equations we get the points of 
intersection as (—2, 1), (-2, -1) 


By symmetry, we observe 


4 
S = S; =f yar 
0 
4 
te 2 ; 
i) dx sq. units 
4 12 
0 0 
4( = . 
2x2 x3 
22 (ee ee 
Also S, J J 3 12 
2 0 
4 16 16 : 
=—x8-—— =— sq. units 
3 3. 3 


1S, 1S 1S3 =1:1:1 
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M-434 
58 60. (a) Separate graph of each curve 
; y=(nx 
X 
(1,0) 
y=|¢n x| 
Required Area 
X X 
(1,0) (-1,0) | (1,0) 


3 x 3 
A=2] (x-2)dx -2] 5-25 =1 
2 
2 2 
59. (d) Intersection point ofy=x-1 andy=3-—xis (2, 1) and 
eqns. y=-x+ 1 andy=3+-x is (-l, 2) 


0 
A= f {G+x)-(-x+D} de+ 
-l 


} 

2 
{(3-x)-(-x+D} de+{ {G—x)-(x-D} de 

1 


ose 


0 1 2 
= | (2+2x)dx+ | 2dv+ | (4-2x)dx 
-] 0 1 


0 1 2 
=| 2x + ale + [2x], + [4x all 
= 0-(-2+1)+(2-0)+(8-4)-(4-)) 
=1+2+4-3=4 sq. units 


[Note: Graph of'y = | f(x) | can be obtained from the graph of 
the curve y= (x) by drawing the mirror image of the portion 
of the graph below x-axis, with respect to x-axis. 

Hence the bounded area is as shown by combined all figure. 


Required area = al (—fnx)dx 
0 


=-4[x én x-x]) = 4 sq. units 
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Differential 
Equations 


Ordinary Differential Equations, 
Order & Degree of Differential 
Equations, Formation of 
Differential Equations 


TOPIC EE 


The differential equation of the family of curves, 
x°=4b (y +b), be R, is: [Jan. 8, 2020 ID] 


(a) xV*Paxt+2y’ (b) xQ"P= 2yy"-x 


(c) xy"=y (d) x0’P=x-2yy’ 

The differential equation representing the family of ellipse 

having foci either on the x-axis or on the y-axis centre at 

the origin and passing through the point (0, 3) is: 
[Online April 16, 2018] 

(a) xyy'+y’-9=0 (b) x+yy"=0 

() xy"tx(0'P-y'=0 dd) wy'-y?+9=0 


If the differential equation representing the family of all 
circles touching x-axis at the origin is 


d 
(x? = y j= = (x) y , then g(x) equals: 
dx 
[Online April 9, 2014] 


a Ee b 2x2 
Cc 2x d iu x? 


Statement-1: The slope of the tangent at any point P on a 
parabola, whose axis is the axis of x and vertex is at the 
origin, is inversely proportional to the ordinate of the point P. 
Statement-2: The system of parabolas y = 4ax satisfies 
a differential equation of degree | and order 1. 
[Online April 9, 2013] 
(a) Statement-1 is true; Statement-2 is true; Statement-2 
is a correct explanation for statement-1. 
(b) Statement-1 is true; Statement-2 is true; Statement-2 
is not a correct explanation for statement-1. 
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(c) Statement-1 is true; Statement-2 is false. 

(d) Statement-1 is false; Statement-2 is true. 

Statement 1: The degrees of the differential equations 
2 


d ; 
ul ey" =x and {24 y=sinx are equal. 
dx abe 


Statement 2: The degree ofa differential equation, when it 
is a polynomial equation in derivatives, is the highest 
positive integral power of the highest order derivative 
involved in the differential equation, otherwise degree is 
not defined. [Online May 12, 2012] 


(a) Statement | is true, Statement 2 is true, Statement 2 is 
not a correct explanation of Statement 1. 


(b) Statement 1 is false, Statement 2 is true. 
(c) Statement | is true, Statement 2 is false. 


(d) Statement | is true, Statement 2 is true; Statement 2 is 
acorrect explanation of Statement 1. 


The differential equation which represents the family of 


curves y = ce°2*, where c,, and c, are arbitrary constants, 


is [2009] 
(a) y"=yy (b) yy"=y' 

© w"=oy (d) y'=y* 

The differential equation of the family of circles with fixed 
radius 5 units and centre on the line y = 2 is [2009] 


(a) (%—2)y?=25 4y—2) 

(b) (y—2)y? =25 4y—2y 

(0) (v-2)°y2=25 {y-2 

(d) (@-2y?=25 4y-2)? 

The differential equation ofall circles passing through the 
origin and having their centres on the x-axisis [2007] 


d 
(bt) y* =x? — Day 


dy 
(a) y =x? + 2xy > 
dx Ix 


d d 
(c) x= y xy (d) x7 = y? +3xyp 2 
dx dx 
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meq 


9. The differential equation whose solution is Ax? + By* =1 


where A and B are arbitrary constants is of [2006] 
(a) second order and second degree 

(b) first order and second degree 

(c) first order and first degree 

(d) second order and first degree 


10. Thedifferential equation representing the family of curves 


y =2c(x+ Ve) , where c > 0, is a parameter, is of order 


and degree as follows : [2005] 
(a) order 1, degree 2 (b) order 1, degree 1 
(c) order 1, degree 3 (d) order 2, degree 2 

11. The differential equation for the family of circle 


x? + y? —2ay =0, where a is an arbitrary constant is 


[2004] 
(b) 2(x? +7)’ = ay 


(©) (?-y?)y'=22x7 @ 2@7-y?)y'=y 
12. The degree and order of the differential equation of the 
family ofall parabolas whose axis is x - axis, are respectively. 


(a) (x +y?)y’ = 2xy 


[2003] 
(@) 2,3 (b) 2,1 
(c) 1,2 (d) 3,2. 
13. The order and degree of the differential equation 
2/3 3 
&) d°y 
1+3 qe e 
( es re are [2002] 
2 
(a) (3) (b) (3,1) 
(c) @G,3) (d) (1,2) 


General & Particular Solution of 
Differential Equation, Solution of 
Differential Equation by the Method 
of Separation of Variables, Solution 
of Homogeneous Differential 
Equations 


14. The general solution of the differential equation 


lar 49" ea 9" ay = ois: [Sep. 06, 2020 (| 


(where C is a constant of integration) 


(clio | 
(a) Jl+y? +v14+27 = | wacom hie 


(J \ 
(b) Vl+ V1+x? = lee veal tC 


15. 


16. 


17. 


18. 


(c) yl v1 slog e 


(d) 14 y Vi+x? = Flog, 


If y= (2s - 7 cosec x is the solution of the differential 
™ 


d 2 T 
equation, Dt p(x)y =—cosecx ,0<x<—, then the 
dx T 2, 


function p(x) is equal to: [Sep. 06, 2020 (ID] 
(b) cosec x 


(d) tan x 


(a) cot x 
(c) sec x 


If y = y (x) is the solution of the differential equation 


oS ose" =0 satisfying y (0) = 1, then a value of 
(log, 13) is: [Sep. 05, 2020 (1)] 
(a) 1 (b) -1 

(c) 0 (d) 2 


The solution of the differential equation 


dy y+3x 
dx log,(y+3x) 


+3=0 is: [Sep. 04, 2020 (ID] 


(where C is a constant of integration.) 
1 2 
(a) x ~ 5 logy +3x))y" =C 
(b) x-log,(y+3x)=C 
1 2 
(c) y+3x — 7 (log. xy =C 


(d) x-2log,(y+3x)=C 
Let f:(0, ©) > (0, 0) bea differentiable function such 


EP) 76 25 


that f(1)=e and lim 
trx 


t-x 
Iff(x) = 1, then x is equal to: [Sep. 04, 2020 (ID] 
1 
(a) : (b) 2e 
1 
One (d) 
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Differential Equations M-437 
19. The solution curve of the differential equation, n+l 1 
@ > (b) ZF 
—x 2 dy 2 : : 4 4 
(l+e “)(+y°)—=y*, which passes through the point 
dx () m—1 (a) T+2 
ey ee 
(0, 1), is: [Sep. 03, 2020 (D] 4 4 
dy xy Spi 
-x 24. If = ;y(1) =1; then a value of x satisfying 
(a) vo1=sfoe }e2] Ge << ty 
y(x) = eis: [Jan. 9, 2020 (ID} 
2 _ 1+ e 1 3 ae 
(b) y +1=y[toe,{ }e2] (a) 5 Ne ) 
() Ve (@ Be 
(c) y* =1+ylog, ! > ) 25. Let f(x) = (sin(tan' x) + sin(cot x) — 1, |x| > 1. If 
dy ld 1 
a rae (sin (f(x))) and y (V3) =—,theny (-V3) is 
Dae aay l+e? dx 2dx 6 
ai a la equal to: [Jan. 8, 2020 (I 
3 2 20 T 
20. If xdy+xydx =x°dy+2ydx; y(2) =e and x > 1, then (a) = (b) Te 
y(A) is equal to : [Sep. 03, 2020 (ID] P 
T T 
3 3 () = qd | 
(a) 5+Ve (b) Sve : : 
26. Let y=y(x) bea solution of the differential equation, 
le 
(©) 5+Ve Os Vine Se fi =o)xkc1, 
Me 
21. Let y=y(x) be the solution of the differential equation, 1) B = 
. Ify (5) =—,, theny (=| is equal to: 
PTS OF eee a el. 1h yea) ae wad 2} 2 v2 
: ytl ad [Jan. 8, 2020 (D] 
= at x =z is b, then the ordered pair (a, b) is equal to: V3 1 
a @ ~= ) =—5 
[Sep. 02, 2020 (D] a V2 
3 l 3 
a) |2,— b) (1,-1 = dja 
(a) 3) (b) (1,-l) © (d) 5 
(c) (0) (d) 2,1) 27. If y = y(x) is the solution of the differential equation, 
22. Ifacurve y=f(x), passing through the point (1, 2), is the 
solution of the differential equation, e” = e*such that y(0) = 0, then y(1) is equal to: 
2x°dy = (2xy + y’)dx, then f ; is equal to: Bom t20ee) 
[Sep. 02, 2020 (ID] (a) I+ log,2 (b) 2+log,2 
1 1 c) 2e d) log 2 
(a) ——— (bs) —+— ©) Oe 
1+log, 2 1—log, 2 28. The general solution of the differential equation (y?—.x°) 
(©) 1+log,2 (a) -l dx —xydy =0 (x #0) is: [April 12, 2019 ID} 
1+log, 2 (a) y?—-2x?+cxr7=0 (b) y?+2x3+cx?=0 
23. Iff2(x)=tan''! (sec x4 tan.x), 5 <x< re () y+2x+cx*=0 (d) y’—2x'+cx’=0 


and (0) = 0, then /{1) is equal to: [Jan. 9, 2020 (D] 


(where c is a constant of integration) 


meqgg | 


29. 


30. 


31. 


32. 


33. 
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TT 
peace and {2}=0, then 
dx 2 3 


™ 
y (=) is equal to: [April. 09, 2019 (ID] 


n a 
® 35 On 
n w 
Oo 38 ORs 


Given that the slope of the tangent to a curve y = y(x) at 


2 
any point (x, y) is a If the curve passes through the 
centre of the circle x? + y?—2x —2y= 0, then its equation is: 

[April. 08, 2019 ID] 

(a) xlog,|y|=2@—1) 
(bo) xlog,|y|=-2@-1) 
(c) x*log,|y|=-2@-) 
(d) xlog |y|=x-1 
dy 2 
“F =(x- 
res 
[Jan. 11, 2019 (ID] 


The solution of the differential equation, 


when y (1)= 1, is: 


-—x 
log, |——|=x-y 
(a) B= 
l-x+y 
-lo =2(x-1 
(b) A teeet (x-1) 
seals a5ag9 
() ee l-x+y 7 
2-y 
(d) loge 221 a(y-1) 
oe 3 ae 1 : (= =) a(Z|-4 
Ie ae cos?x° cos” x’ ae 4) 3° 
T 
then i- 4 equals: [10 Jan 2019 I] 
1s b I 
@) 5 ) 5 
4 1 3 
(c) "3 (d) =+e 


The curve amongst the family of curves represented by 
the differential equation, (x? — y”) dx + 2xydy = 0 which 


passes through (1, 1), is: [Jan. 10, 2019 ID] 


34. 


35. 


36. 


37. 


38. 


39. 


(a) acircle with centre on the x-axis. 

(b) anellipse with major axis along the y-axis. 

(c) acircle with centre on the y-axis. 

(d) ahyperbola with transverse axis along the x-axis. 
Let f: [0, 1] > R be such that f(xy) = f(x).f/(), for all 
x,y € [0, 1], and /(0) #0. If =y(x) satisfies the differential 


equation, ay =f (x) with (0)= 1, then y Z +y = is 
dx 4 4 


equal to: [Jan. 09, 2019 (ID] 
(a) 3 (b) 4 
(c) 2 (d) 5 


The curve satisfying the differential equation, 

(x? — y*) dx + 2xydy = 0 and passing through the point 
(1, 1)is [Online April 15, 2018} 
(a) acircleofradiustwo (b) acircle ofradius one 
(c) ahyprbola (d) anellipse 


d 
If(24 sin x) + (y +1) cosx=0 and y(0)= 1, then (2) 


is equal to: [2017] 
4 1 

@ 3 OR 
2 1 

o- @ -; 


If a curve y = f(x) passes through the point (1, —1) and 
satisfies the differential equation, y(1 + xy) dx =x dy, then 


1 
‘(-4] is equal to: [2016] 


2 » 4 
=: @ -3 
If f(x) is a differentiable function in the interval ( (0,00) such 


t?£(x) —xf(t) 


that f(a) = 1 and lim =1, for each x > 0, 
tx 


t-x 
3 
then (3} is equal to: [Online April 9, 2016] 
23 me 
@ = ) = 
25 so 
Clee nT 


The solution of the differential equation ydx — (x + 2y*)dy 

= 0 is x = f(y). If f(—1) = 1, then f(a) is equal to : 
[Online April 11, 2015] 

(b) 3 

(d) 2 


(a) 4 
(c) 1 
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41. 


42. 


43. 


44. 


45. 
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Differential Equations M-439 


If y(x) is the solution of the differential equation 


(x +2) Pax? +4x —9,x #-2 and y(0)=0, then y (-4) 


is equal to : [Online April 10, 2015] 

(a) 0 (b) 2 

(c) 1 (d) -1 

Let the population of rabbits surviving at time ¢ be 
ae _ p(t) _ | 

governed by the differential equation = 5 P (¢ ) —200. 

If p(0) = 100, then p(Z) equals: [2014] 


(a) 600-500 e”” 


(c) 400-300 e’” (d) 300-200e%” 
If the general solution of the differential equation 


(b) 400-300 e%? 


y' -2+0(*) , for some function ®, is given by 


x y 
y In |cx|= x, where c is an arbitrary constant, then @(2) is 


equal to: [Online April 11, 2014] 
1 
(a) 4 O45 
P re 
() - @ | 


At present, a firm is manufacturing 2000 items. It is estimated 
that the rate of change of production P w.r.t. additional 


es dP 
number of workers x is given by 7 100 — 12./ . Ifthe 
x 


firm employs 25 more workers, then the new level of 


production of items is [2013] 
(a) 2500 (b) 3000 
(c) 3500 (d) 4500 


If a curve passes through the point [ 2, 4 and has slope 


2 


1 : : : 
tC = = at any point (x, y) on it, then the ordinate of the 
x 


point on the curve whose abscissa is — 2 is : 

[Online April 23, 2013] 
3 
(b) = 


3 
(a) S 5 


5 
(c) 5 (d) - 3 


Consider the differential equation : 


[Online April 22, 2013] 


46. 


47. 


48. 


49. 


Statement-1: The substitution z= y” transforms the above 
equation into a first order homogenous differential 
equation. 

Statement-2: The solution of this differential equation is 


7 =¢. 


(a) Both statements are false. 
(b) Statement-1 is true and statement-2 is false. 
(c) Statement-1 is false and statement-2 is true. 
(d) Both statements are true. 


The population p (f) at time t of a certain mouse species 


dp(t 
satisfies the differential equation Bt ) =0.5 p(t)— 450. If 
p (0) = 8350, then the time at which the population becomes 
Zero is : [2012] 
(a) 218 (b) In9 
1 

(c) 2 In 18 (d) 18 

. (2 +sin x) dy 
Let y (x) bea solution of “Tisai ae cos x . Ify(0)=2, 

x 


(1+y) 


1 
then (2) equals [Online May 7, 2012] 


@ > ) 2 
© 4 (3 


The curve that passes through the point (2, 3), and has the 
property that the segment of any tangent to it lying between 
the coordinate axes is bisected by the point of contact is 
given by: [2011RS] 
6 


x 


«(J 


Let I be the purchase value of an equipment and V (t) be 
the value after it has been used for ¢ years. The value V(A) 
depreciates at a rate given by differential equation 
dV(t) . : 
a —-k(T —t), where k>0 isa constant and T is the 
total life in years of the equipment. Then the scrap value 
V(T) of the equipment is [2011] 


(a) 2y—3x=0 (b) y= 


(c) x +y" =13 


Kr? kK(T-1)? 
eS oa 


GP 


— kT 
() e ; 


re Mathenatics 


56. 


51. 


52. 


53. 


54. 


TOPICEY 2 


55. 
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dy : 
ore = y+3>0 andy (0)=2, then y (In 2) is equal to: 
[2011] 

(a) 5 (b) 13 

(c) -2 (d) 7 

The solution of the differential equation a sus 
ly x 

satisfying the condition y(1) =1 is [2008] 

(a) y=Inx+x (b) y=xInx+x* 


(c) y=xe®-) (d) y=xInx+x 

The normal to a curve at P(x, v) meets the x-axis at G. Ifthe 
distance of G from the origin is twice the abscissa of P, 
then the curve isa [2007] 
(a) circle 

(c) ellipse 


(b) hyperbola 
(d) parabola. 


fxm = y (log y — log x + 1), then the solution of the 
x 


equation is [2005] 
(a) ylog (=} =cx (b) x log (2) =cy 
y x 
1 (2) = 4) tog (*| = 
() log | 7) =e (d) log Ly =cy 
: : d*y 2x 
The solution of the equation a =e [2002] 
Ix 
elt —2x 
(a) (b) t+cex+d 


Linear Differential Equation of First 
Order Different Equation of the form: 


a = F(x), Solution by Inspection Method 
x 


Let y = y(x) be the solution of the differential equation 
d : : 

cosx +2 ysinx =sin2x, x €| 0, =) 
dx 2 


If y(a/3)=0, then (2/4) is equal to: 
[Sep. 05, 2020 (ID] 


(@) 2-2 (b) 2+ 2 
(©) 2-2 (@) zo! 


57. 


58. 


59. 


60. 


Let y = y (x) be the solution of the differential equation, 


xy'-y=x?(xcosx+sinx),x>0. If y(n)=n, then 


{Z}+ (=) is equal to: 
PN hs 


[Sep. 04, 2020 (D] 


1 nm 
(a) ae (b) kas 
2 
nm 7 T 
(c) aaa’ (d) as 


Iffor x = 0, y= v(x) is the solution of the differential equation, 
(x+ dy =((x +1) + y—3)dx, y(2) =0, 
then )(3) is equal to : [NA Jan. 09, 2020 (D] 


Let y = y(x) be the solution curve of the differential 
: 2 dy _ Pare = : 
equation, (y oa) = 1, satisfying y(0) = 1. This curve 


intersects the x-axis at a point whose abscissa is: 

[Jan. 7, 2020 (ID] 
(b) -e 
(d) 2+e 


(a) 2-e 
(c) 2 


1 
Consider the differential equation, V *dx + [> 7 Ly =(, 


If value of y is 1 when x = 1, then the value ofx for which 


y=2,is: [April 12, 2019 (D] 
es _— 
(a) 2 Je (b) 2 Je 
1 1 3 
Oss (@) 5-ve 
If y = y(x) is the solution of the differential equation 
d ™ 
7. = (tan x — y)sec” X xe (-2.4] , such that y (0) =0, 
T 
then -4] is equal to: [April 10, 2019 (D] 
2 b . —e 
(a) e- ) 5 
1 1 
() 2+- () 5-2 
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61. 


62. 


63. 


64. 


65. 
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Let y = y(x) be the solution of the differential equation, 


dy 2 mu 1 
as tanx xe “39 , such that y (0) 
=1.Then: [April 10, 2019 (ID] 


d 
The solution of the differential equation = +2y=x? 


(x 0) with y(1)=1, is: [April 09, 2019 (D] 
4 3 1 
@) y=oF top ) y= 2, 
5 5x 5 5x? 
3 ee 
OI ae yg aoe 


Let y = y(x) be the solution of the differential equation, 


d 
(2+1) zs + 2x(x?-+ I)y= 1 such that y(0)= 0. If fa 


4 
y)= 32° then the value of‘a’ is: [April 08, 2019 (D] 


1 a 
eg ) 5 
% = 
(0) @ x 
Let y = y(x) be the solution of the differential equation, 
dy 


res = log. x, (x> 1). If2y(2)=log, 4—1, then y(e) is 


equal to : [Jan. 12, 2019 (D] 
2 
e e 
Oma = 
2 
e e 
Oz @ > 


Ifa curve passes through the point (1, — 2) and has slope 


y , then the 


of the tangent at any point (x, y) on it as 
curve also passes through the point :[Jan. 12, 2019 (ID] 
(a) (3,0) (b) (13.0) 


(©) 12) (@) (V2.1) 


66. 


67. 


68. 


69. 


70. 


If y(x) is the solution of the differential equation 


2 [a 
x 


)» =e *,x>0, where y(l)= set then 
; [Jan. 11, 2019 (D] 
(a) y(log,2)=log, 4 
_ log, 2 


(b) y(log, 2) 


: wtf ill 
(c) y(x) is decreasing in (F1) 
(d) y(x) is decreasing in (0, 1) 
Let fbe a differentiable function such that f’(~)= 7 — : fe) 5 
x 


(x>0)andf(1)#4. Then lim xf (+) : 


x07 x 


[Jan. 10, 2019 (I] 


(a) exists and equals > (b) exists and equals 4. 


(c) does not exist. (d) exists and equals 0. 


If y = yx) is the solution of the differential equation, 

dy oa 1), 
rs +2y =X" satisfying y(1)=1, then Y > J is equal to: 
[Jan. 09, 2019 (D] 


Ze u 
@ G () 4 
49 13 
oie © 16 


Let y—y(x) be the solution of the differential equation 


1 
sinx 2 + yoosx = 4x,x €(0,n). If »(E]0, then 
xX 


Tl 
y é is equal to: 


[2018] 
-8 9 8 9 
@ oR” (bt) —97 
4 2 4 2 
—-—T rw 18 
(c) 9 @) 9 B 
Let y = y (x) be the solution of the differential equation 
dy l, xe [0, 1] 
—+2y =f (x) = 
dx oa) weer s) {c otherwise 
3 
Ify (0) =0, then y q is [Online April 15, 2018] 
2 2 
e -l e -l 
(a) 3 (b) 3 
2e e 
l e+ 
Oo > @ 


71. 


72. 


73. 


74. 


75. 


76. 


77. 
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The curve satisfying the differential equation, ydx—(x + 
3y”) dy = 0 and passing through the point (1, 1), also 
passes through the point : [Online April 8, 2017] 


(; = ‘et 
© (373 @ la 
The solution of the differential equaiton 
dy y tan x 1 
+ —SecX = cay ea =1.j 
ae 3 x 2y , where 0<x< 2° and y(0) 1, is 
given by : [Online April 10, 2016] 
2= |4+—___ =] + ——————_ 
@) y sec x + tan x ) y secx + tan x 
Ses ee 
y secx + tanx di secx + tanx 


Let y(x) be the solution of the differential equation 
d 
(xlog y + y= 2x logx,(x 21). Then y(e) is equal to: 
[2015] 
(a) 2 
(c) e 


(b) 2e 
(d) 0 


If “ +ytanx =sin2x and y(0)=1, then y(m) is equal to: 
x 


[Online April 19, 2014] 
(a) 1 (b) —1 
(c) —5 (d) 5 


The general solution of the differential equation, 
d 
sin 2x [st —viam)-y=0 is: 
dx 
[Online April 12, 2014] 
(a) yvtanx =x+c (b) yvcotx =tanx+c 


(c) yvtanx=cotx+c (d) yvVcotx =x+c 


The equation of the curve passing through the origin and 
satisfying the differential equation 


(1+ eyes 2xy=4x2 is [Online April 25, 2013] 
xX 


@ (4x y=9 (b) 3(1+x7)y = 2x° 


(c) (l+x7)y =3x° (d) 30+x7)y =4x3 
The integrating factor of the differential equation 


d 
(2 -1) 4 2x9 Sat [Online May 26, 2012] 


78. 


79. 


80. 


81. 


82. 


1 
@) 3 (b) x?-1 
x" -1 
2 
x -1 x 
d 
(c) (d) =] 
The general solution of the differential equation 
dy 2 
VA y=x? is [Online May 19, 2012] 
dx x 
2 2 
3 Xx 3 x 
a = -— b = —-— 
(@) y=ex i ae 
x3 3 
(c) jock + (d) eal ars 
Consider the differential equation [2011RS] 


on ae 
y os) dy = 0. Ify (1) = 1, then x is given by: 


1 1 


y y 
@: da2 2 @, aol 
yee yee 
7 1 
1 e” y 
© 142-2 @ date 
y oe ye 
Solution of the differential equation 
cosxdy = y(sinx—y) dx, 0<x< > is [2010] 
(a) ysecx=tanx+c 
(b) ytanx=secx+c 
(c) tanx=(secx+c)y 
(d) secx=(tanx+c)y 
Solution of the differential equation 
ydx +(x+x"y)dy =0 is [2004] 
1 
(a) logy=Cx (b) -—+logy=C 
xy 
1 1 
(c) —+tlogy=C (d) -—=C 
xy xy 
The solution of the differential equation 
(1+ y2)+(x-et™ 9) ® <0, is [2003] 


dx 
(a) yeztan ly a ptan | y +k 
(bt) (x-2)=he2™™ 
(c) 2xe% Y= e2tan” Y4k 


-1 
(d) xe" Y Stan y+k 
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_ Hints & Solutions 


(a) Since, x? = 4d(y + b) 


.. Eqn is (x)? + (y — a)* = a 


x =Aby+ 4b where (0, a) is the centre of circle. 
2x = 4by’ = x* y tae 2ay = a* 
x 
oP aie => x +y?-2ay =0 (1) 
; Differentiate both side w.r.t 'x', we get 


So, differential equation is 


2 x 2 Gy? ay =0 
$0 = (5) dx dx 
y ¥ 
x(y')? = 2ypy' +x => x+y ag W 2% 
VY dx 
yy 
—_42=_=] d 
(c) 2 2 bey > 
Since, it passes through (0, 3) = dC 
0,9, dx 
= + — = 
a bb Put value of 'a' in eqn (1), we get 
2= 
=>b-=9 ae 
.. eq. of ellipse becomes: o...9 Ya 
x+y" —-2y d =0 
ae 6 dy 
zt 1 dx 
a 9 
differential w.r.t.x, we get; is (2 yy 2 2y? Ag 2xy =0 
dx 
2x 2ydy 
oe od 2,2 2, y 
a => (x' ty" -2y*)—= = dxy 
dy) -9 = 
Y{ ay = 
> (2) => 2_ 12,4 
x\dx) a => X"-y x = 2xy =g(x)y 


Again differentiating w.r.t.x, we get; 


Hence, g(x) = 2x 
(b) Statement -1 :y?=+4ax 


dy 
yay ~a& * dy _ 4 dy .. 1. ay 1 
x dx x2 dx aa ae 
= xy" +x'P —yy'=0 


(c) Since family of all circles touching x-axis at the 
origin 


Statement -2:y’=4ax > 2y ahs, 4a 
x 
Thus both statements are true but statement-2 is not a 
correct explanation for statement-1. 
(d) Statement -1 
dy 2 


Given differential equations are a y’ =x and 
x 
ri 
a= sin x 
Ri dx 
0") Their degrees are 1. 
Both have equal degree. 


Also, Statement - 2 is the correct explanation for Statement 
-1. 


www.jeebooks.in 


(c) Wehave y= ce °2* 
Differentiate it w.r. tox 
=> y= qc ,e=cny 


' 


> Fs = C7 Differentiate it w.r. to x 


wr 1n\2 
y'y-0") 


=> 70 > y"y=O"? 
¥ 
(c) Let the centre of the circle be (A, 2) 
.. Equation of circle is 
(x—h)* +(y—2)? =25 .(l) 


Differentiating with respect to x, we get 


d 
2(x—h) +2092) =o 


dy 
h= 2 
>x (y a 


Substituting in equation (1) we get 


( (2) 2)? =25 

pee). ee) 

=> (v-27 ('=25- 2p 

(a) General equation of circles passing through origin and 
having their centres on the x-axis is 

x? +y?+2er=0 (1) 

On differentiating w.r.t x, we get 


ad ad 
2xt+2y,2 +29 0O>g¢g (x+y) 
dx dx 


Putting in (1) 
xe+y?4 2 [s+y2}}=0 
dx 


=> x? +y?—2x?-2x 


dy 
y=0 
dx y 


= Paxt+2y& 
dx 
@) Ax? +By? =1 (i) 
Differentiate w.r. tox 
d 7 
Ax+ By =0 (ii) 
dx 


Again differentiate w.r. to x 

2 2 
ae (2) =0 (iii) 
dx? dx 
From (ii) and (iti) 

y} Ps 
x Bye Z a( 2) apy 6 
dx dx dx 


Dividing both sides by —B, we get 


2 2 

we id (2) 52 0 
dx dx dx 

Therefore order 2 and degree 1. 


A+By 


11. 


12. 


13. 


14. 


(©) y" =2c(x+Ve) 

Differentite it w.r. tox 

2yy'=2c.l or yw'=c 

[On putting value ofc from (ii) in (i)] 
=> y? =2yy' (xt yyy’) 

On simplifying, we get 


n2 3 
(y—2xy')" = 4yy ; 


Hence equation (iii) is of order 1 and degree 3. 


© x4+y*-2ay=0 aes (1) 
Differentiate w.r. tox, 
d d x+yy' 
2x+2y 2a =0 a= = 
dx dx y 
Putting in (1) we get, x? ty? 2(2t2") yao 
y' 


=> (x? + y?)y' 2xy-2y~y'=0 

= (x? -y?)y'=2xy 

(c) y* =4a(x-h), 

Differentiating 2yy, = 4a > yy, =2a 
Again differentiating, we get 

> yp + yya=9 

Degree = 1, order =2. 


dy)? _(4dy) 
(c) [14322) a lee ae) 
a a)  ByV 


= ae 


Order = 3, en 3 


(a) Vl+x?-\14 ¥ = wo 
x 
pea 


=(1 


a ge 


Let x = tan@ => dx = sec” 0d0 


3 6d0 2 
Faas =| = - 


21+ y 


a) 2 
= (= 0+cos 8 a= ity? 


sin@-cos? 0 


> [ (tan 0- sec + cosec6)d0 = — 1+ y? 


=> sec0+log, | cosec@ —cot 0| = Ley? +C 


~V1+x? +log, =-J1+y? +C 


l+x7 -1 


es NZETAtiCs | 


10. 


(i) 
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bap acet ag | 
= ley? ie? = inl =e had 
1 


2 
15. @ y= (2-1) cosec x 
TT 


dy 
dx 


2 2 
=—cosec x x —1] cosec x-cot x 
T T 


aCe aed 
= cosec x] ——| —x-—1]cotx 
am At 


dy 2 : 
=>—-——cosec x = ycot x (1) 
dx 7 


It is given that, 


dy 

dx 
By comparision of (i) and (ii), we get 
P(x) = cot x 


2 7 
——cosec x = —yp(x) ..(ii) 
T 


ce ae 


16. = 
©) 2+y dx 


dy 5 & 
\oey lee” 


> log, |2+y|-log, |5+e* |= log, C 

=|(2+ yS+e")|EC " y(0)=1 
C=18. 
“(2+ y)-(5+e") =18 
When x= log,13 then (2+ y)-18 =18 


>2+y=Hl 

“.y=-l,-3 

. y(In13) = -1 
17. (a) Lety+3x=t 


18. 


19. 


20. 


> x= S(ln(y +339) =C 


@) tim’ O-r'O _ 4 


tox LHX 


“yim O- 2 LO-FO 


tox 1 


=0 


Using L'Hospital's rule 
= f(x) = xf (*) 
[paere LO) y= =[= eo 

f(x) x 
log, f(x) = log, x+ log, C 
=> f(x) =Cx, . f()=e 


=> C =e; sof(x)=ex 


1 
When f(x =l=e>x=- 
e 


(©) (4 \ ER =| e*dx 


e+l 


1 ; 
> y-—=log, |e" +1|+c 
J 
-: Passes through (0, 1). 
c=—log,2 


x 


>y -1 = vlog. |“ a 


> y? =1+ytee.( © 4) 


(bb) xdyt+xydyx =2ydx tx dy 


=> (x? ~x)dy = (2-x)ydx 


d 9 = 
=|F=] Foy” (i) 


=> 2-x= A(x-1)+ B(x-1) +? 
Compare the coefficients of x, x? and constant term. 
C=1,B=-2andA=-1 
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meg ey 


y x x x-l d 2x2 
2 It is homogeneous differential equation. 
Iny= ee a 1|+C Put y=vx 
“ y(2)= 2 
yQ)=e ye! Pea (pe ee 
>1=-m2+1+0+C [- loge = 1] dx v x 
=>Ce=l1n2 2 2x 
=>— =log,xtc> = log, xtc 
2 v 
>Iny= nee ne 1|+1n2 Pig tp 3 yemes 
Atx=4, 
—2x 
1 =>— =log,x-l 
=> In y(4)= In4+—+ln3+In2 y 
1 
Hence, put x=—-> y= 
= iny(a)=in(3) | 1 =n( 31) eo? talon, 2 
2/2 2 
if -l 
[-- logm + logn = log(mn)] 23. (a) f(x) = tan" (secx + tan x) 
23 30 1-cos{ S45] 
= eae =tant( #82) ta 2 
21. (c) The given differential equation is COS% sin( s] 
2+sinx d 
Be EF ee g ll 
yt+l dx 
dy cos x 2sin2| += 
ae — dx =i 4 2 
ytl 2+sinx = tan 
Integrate both sides, Pein) a lag oe =) 
4 2 4 2 
f dy (pe: 
y+ 2+sin x ; es fe 
: =tan | tan} —+— |)/=—+— 
In| y+1|=—-In|2+sinx|+InC 4 2 4 2 
=> In| y+1)|+In|2+sinx|=InC Integrate both sides, we get 
= In| (y+1)(2+sinx) |= nC J) de=|(E+2 a 
. y0)=l>n4=nC>C=4 
: 2 
“(v+)(2+sinx) =4 fie se 40 
4 4 4 
=>y= -1 “ = 
- 2+sinx fO9 
2 
2-sinx 2-sinn T Xx 
7 =so(q) = | C=0 => f(x») =—x4 
2+sinx y(n) 2+sinn 4 4 
=a=l S, (y= 
ae dy (2+sinx)(—cos x) —(2—sinx)-cosx 
dx (2+sin xy 24. @) The given differential equation, 
ds ee dy_ wy 
dx| 5 dx e4y? 


Ordered pair (a, b)= (1, 1). 
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27. 
Puty=vx => page 
dx bg 
vx v 
Then, v+x—= = 
gave lev 


28. 
2 
=> —— = liye E v=2| 
2y x 
1 
When x= 1, y=1, then “ae 
=> =y(1+2Iny) 
At y=e,x?=e(3) 
=> x =t3e 
29. 
So, x =e . 
dy ld/.1, 
— =——(|sin 
(b) dx oa £9) 
2y = sin f(x) + C= sin”! (sin(2tan“'x)) + C 
= (2) =sin™ sin( =) +C 
6 3 
[22 eo 2 C=0 
3 3 
. . {20 
for x =—-v3 ,2y= sin! [sin( 22) +0 
=2ys ays 
- 3 . 6 
(c) The given differential eqn. is 
dd | a 0 sin'y+sin'x=c 
Ji-y? Vi-x? 
1 
At x v3 Cc : 30 


; > 
4g 2 
=> sin'y=cos'!x 


wk) 


woo) 


(a) Lete’=t 


IF.=e “=e* 
t(e*)= [ere “dx >e’*=xtec 
Put x = 0, y=0, then we get c= 1 
e-x=x+]1 
y=xtlog (xt 1) 
Putx=1 .. y=1+log2 
(b) Given differential equation can be written as, 
ydx — xydy = x3dx 


(ydx —xdy)y 
2 =xdx => —yd * = xdx 
x x 
y {x (yy 
af ) =dx => (2) =x+ec 
ee DN 


=> Wrerty=0 [Here, c= 2ce,] 
(c) cos xdy—(sin x) y dx = 6x dx 
> [a(veosx) = | 6xdx 


T 
Given, Y (=) =0 


yoosx =3x* tC ...(1) 


T 
Putting *¥= 3 and y= 0 in eq. (1), we get 


2 
(10)x(5) esc" 
2) 9 3 


ne 


So, from (1) ycosx = 3x? srs 


Tl, : 
Now, put * =— in the above equation, 


6 
4 _ 3n2 on? = VBy = -3n" y= =n 
Wa «Be 8 a 2 2/3 
_ dy _2y 
(1) Given a io 


dy dx 
Integrating both sides, ls = 25 


2 
=> In|y|= =e Ai) 


Equation (i) passes through the centre of the circle x? + y’ 
~2x-2y=0, ie, (1, 1) 
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 C=2 “.  Ineq. (i), we get 
Now, In | tas Tha -3 | =t l 15 3 
pany x 3 yY| =tanx—1— 3 n 
xIn|y|=-2(-x)>xIn|y|=2@-1) # 
31. (b) The given differential equation Put, “= 4 
dy 
<-=@-yP 0) | in j1—3y|=tan| —@ |-1-21n3 
dx > 3 In |L-—3y|= 4 3 
dy dt 
Letx-y=t=> lai ieee =-1-1-2In3 
yy _, => In|l—3y|=6+In3 
dx dx ; ‘ 
Now, from equation (1) > ae |-6-2) y e&=>y zt 
(1-4) =(t? 33. (a) (°—y)dx + 2xy dy=0 
dx ydx — 2xydy = x°dx 
dt dt 2xydy — y°dx = —x’dx 
> 1-e= 4 = Jae=J 2 2) = x? 
dx 1-t d(xy’*) =x? dx 
foc ee xd(y*)~y'd(s) 
_y= ——/n |-— 2 
I oe ee - 
2 
y 
— a ast a + (E) a 
= ame) x-y+tl . 
: The given condition y(1)= 1 y? 
Ja\y Jefe 
en 1-1-1 
tga ee 2 
—=-x+C (1) 
x 
—x+y ; ; 
Hence, 2(x—1)=—In == Since, the above curve passes through the point (1, 1) 
2 
; dy 3 1 Then, —=-1+C>C=2 
32. (a) Given, —~+—3z—Y=—7 1 
dx cos’x cos” x 
Now, the curve (1) becomes 
a = 2 
&Y = sec?x(1—3y) Yaar + Ix 
dx => y=(x-lytl 
dy 5 (x—1)2+y=1 
> Ja = Isec x dx : : ; 
(1-3y) The above equation represents a circle with centre (1, 0) 
1 and centre lies on x-axis. 
=> zal 3y|=tanx+C ...(i) 34. (a) fxy)=f)/0)  ...(1) 
Put x=y=0in (1) to get (0) = 1 
on a a) (Given) Putx=y=1 in (1)to get (1) =0 or f(1)=1 
ae fC) = Dis rejected else y= 1 in (1) gives fx) =0 
= : In |1 4|=tan™ tC raphy 
3 4 Hence, (0) = 1 andf(1)= 1 


By first principle derivative formula, 


1 1 
> a C+ 1=>C=-1- 3 1n3 
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35. 


36. 
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f= lim 


h>0 


f(xt+h)— fo) 
h 


fi+4)-ro 


x 


lim 00] 


I) 
x 
eK Sinfsy=kins te 
fQ)=1 > Inl =kInl+c>c=0 
=> Infs=kinx >fx)=x* but (0) =1 
=> k=0 

fx=1 


=> f'®= f') 


> 


dy 
a fxy=la>y=xte,y0)=1>c=1 


=> y=xtl 


“Joanie 
Aly age gee 


(b) (x? -y?) dx + 2xydy=0 


After integrating, we get 
In| v2 + 1|=—-In|x|+Ine 


As curve passes through the point (1, 1), sol +1=c 


=>c=2 


x2 + y?—2x=0, which isa circle of radius one. 


d 
(b) We have (2 + sinx) S +(y+l1)cosx =0 


=> Sep Eee CEST =0 
dx 


On integrating, we get 


37. 


38. 


39. 


(2+sinx)(y+1I=C 
Atx =0, y=1 we have 
(2+sin0)(1+1)=C 


=> C=4 
4 
oa WES Sean 
= : -1 
y 2+sin x 
ea 
(5 2+sin 7 


(b) y(1 +xy)dx =xdy 


Hy YO = xdx 
y 
x 
=> |-d| — |=] xdx 
j-als)=f 
2 1 
~*=*4¢ asy(1)=-1 C= 
y 2 2 
= —2x (Z) 4 
ence, y ai 5 5 
2 2 
a. tata in I ny 


tox f=x 
Applying L.H. rule 
La im 2LO-¥ FO _ 
tx 1 
2x f(x) -x°f'@)=1 
solving above differential equation, we get 
2 


1 


ge 


Putr= = 
utx= 7 


31 


a 2 5 ot Be Bae 
f =—x +—X = 
a) 4° \3) 3 3° 30. 18 


(b) Given differential equation is 
ydx — (x +2y*) dy=0 
=> ydx — xdy— 2ydy =0 
ydx — xdy 
> a = 2dy 


(x) 
d| —| =2d: 
a ae 
Integrate both the side 


2 
— a +c 
y y 


using f(—1) = 1, we get 


18 
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put y= 1, we get f(a) =3 


dy 2 
40. (a +2)—=—= t+4x-9 x #-2 
(a) (x Ve x x x 
dy _ x7 +4x-9 
dx x+2 
ei eS 5, 
x+2 
2 
4x — 
fay= > +4X oie 
x+2 


1 
= J(x+2)dx-13] dx 
y CrzIee x+2 


2 
y= Ty + 2x-13log|x+2| +e 
Given that y= (0) =0 
0=-—13log2+c 
x2 
y= cy + 2x —13 log|x + 2|+ 13 log2 


y(—4) = 8-8 — 13 log2 + 13 log2=0 
41. (c) Given differential equation is 


dp(t) 1 
+ == p(t)-200 
a pt) 


By separating the variable, we get 
1 
dp(t)= Fac - 200| dt 


= a =dt 
5 p(t)—200 

Integrate on both the sides, 

d(p(t)) —_ 


1 
— p(t)—200 
5 PO 


dt 


1 dp(t 
Let 5 P(t) 200 =s = PO as 


so, J d p(t) = fat 


1 
— p(t)-—200 
Go 
2d. 
> = fat 2logs=t+e 
s 


= 2iog( 20 200) =t+e 


42. 


43. 


t 
=> PO _ 700 = ek 


Using given condition p(t) = 400-300 e”” 


dy_y y 
(d) Given © =2+4(2] ..(1) 


v 
Let (2) =v so that y = xv 


or —= x—+Vv 2) 


Integrating both sides, we get 


je | ld Inxte=| a 


() 


(where c being constant of integration) 


x 


But, given y = In| cx| 


is the general solution 


x 1 dv 
so that — = — = In|cx| = i) i 
i () 


Differentiating w.r.t v both sides, we get 
of 4 =f of ee 4 
v y2 ey x2 


when : =2 i.e. 62) = (2) ~ (3) -(3) 


. dP 
(c) Given, Rate of change is ae =100-12Vx 
ba 


=> dP=(100- 12,/x ) dx 
By integrating 


[ap =f 100-12) ax 
P= 100x—8x7/2+C 
Given when x= 0 then P= 2000 
=> C=2000 
Now when x= 25 then 
P= 100 x 25—8 x (25)/2 +2000 = 4500— 1000 
=> P=3500 
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Differential Equations 


d 1 
(a) Slope= cae eee 
dx 


= [d=] [ “5 \a 


1 ae : 
=> y=x+—+C, which is the equation of the curve 
x 


since curve passes through the point [27] 


=2+5+€ => C=1 


1 
=x+—41 
x 


< N|~N 


(d) Given differential equation is 


3 
gy. . J 


dx 2xy* -x*) 


By substituting z = y’, we get diff. eqn. as 


dz _ 27? 2 


dx 2(xz — x”) xzZ-x 


2 


dz z 7% Zz 
Hence, statement-1 is true. 


-y"/x 


Now, ye 


.. Itis the solution of given diff. equation. 


Thus, statement-2 is also true. 


(a) Given differential equation is 


apt) 


= 0.5 p(t) —450 
Ht p(t) - 
dp(t) 1 
= t)-—450 
ta P(t) 
dp(t) p(t) —900 
sage 
4 t 
= 2PO.-[o-()] 
10 
= “900- p(t) 
Integrate both the side, we get 
7 2j§ Po — dp(t) = fat 
900 — p(t) 
Let 900—p (Q=u 
=> -dp(t=du 


du 
2|—— = fat 2inu 
=> 2In[900-—p(]=t+c 
Given t= 0, p (0) = 850 
2 In(50)=c 


1 = 
when x =— 2, then yo 2eSainS 


=C satisfies the given diff. equation 


47. 


48. 


Putting in (i) 
(900- p(t)) 
=> ac ele 


t 
=> 900- p(t) =50e? 
t 
=>  p(t)=900-50e2 
let p (t;) =0 
ul 


0 = 900 —50e2 


(2+sinx) dy 
(l+y) ‘dx 
which can be rewritten as 


= COS Xx 


dy _ cosx 


l+y 2+sinx 


Integrate both the sides, we get 


dy _ ,cosxdx 


l+y " 24sinx 


. 4 =2in18 
(c) Given differential equation is 


=> log(1+y)=log(2+sinx)+ 


=> 1+y=C(2+sinx) 
Given (0) =2 


3 
=> 1+2=C[2+sin0] omer 


Now, 92) can be found as 


Ley 5[2+sin5] l+y 
2 2 
_7 
> vra 


Hence 9(5)=3 
ence, y| —| == 
"e) a 
(b) Equation of tangent at P 
dy 
Y-y=—(X- 
y= (x -x) 


Ba (0, vy —xdy/dx) 


A(x — y)/(dy/dx), 0) 


y' 
X-intercept = x — z 
dy / dx 
; xdy 
Y-intercept = y———_ 
dx 


Since P is mid-point of A and B 


M-451 


49. 


50. 


51. 
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meQ52 es 


xd, 
ges Oy and pe 2y 
dy dx 
- —xd 
= =» and a ey a2: 
dy : 
dx 
d. 
a eed 
x y 


tny = —fnx + ne 


c 
yes 
x 


Since the above line passes through the point (2, 3). 
c=6 


6. : 2 
Hence y =— is the required equation. 
x 
a(t) _ 
dt 
=> [av(t)=-k| (T-0)at 


kT 2, 

lide) Sere 
2 

att=0,V()=I 


(a) -k(T -t) 


V(t)= 


>VQ)=I4 =e 2:7) 


k 
Tr 
2 


V(T)=14 = 2T’) =I 


dy dy 
@d ~=y+3> = | dx 
@) dx sf pee J 


> nly +3) =xt+c 
Given y (0)=2, .. @n5=c 
=> fnjy+3|=x+én5 
Put x = én 2, then fn |y + 3} 


=> tn|y+3|=ln10 
 y+3=410 > y=7,-13 


= (n2+ én5 


BRP gd 


@ dx x x 


It is homogeneous differential eqn. 


; dy dv 
Putting y= vx and =vtx 
dx dx 


we get 


v+x =1+v 5/5 fav 


dx 55. 


ee + ex 


53. 


54. 


As y(1)=1 
*. c=1 So solution is y=x Inx+x 


(b) Equation ofnormal at P(x, y) is 
d. 

Y-y=- sl (X —x) 
dy 


Coordinate of G at X axis is (X, 0) (let) 


dx 
: dy 
‘, Co-ordinate of G | x + yo 0 
xX 


Given distance of G from origin = twice of the abscissa of 
P. 
*: distance cannot be —ve, therefore abscissa x should be 
+ve 

; dy _ Oe 

: a ar > 7 By 
=> ydy =xdx 

2 x2 

On Integrating, we have - 7 > +c 


2 
=> x-y P= —2e, 


*, the curve is a hyperbola 


xd 
(c) ” = (log y—logx +1) 
dx 


ay = *{tog( 2) +1) 
dx x x 


Put y= vx 

dy xdv xdv 

=v+ >v4 
cP v a v v (log v+1) 
xdv dv dx 
=vlogv J = | — 

dx vlogv x 
Put log v=z 

1 

-dv=dz => de = & 

v Z x 


Inz=Inx+Ine 


x=cx or logv=cx or log (2) ex 
x 


d“y —2x ; ‘ dy _e 
7 =e ;on integration —= +c; 
(b) ag er a 
—2x 


t+oext+d 


Again integrate we get y= 


(c) La Tee =2sinx 
dx 
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Differential Equations M-453 
an xdx aca = = 
fee eae’ x . Atx=2,y=0 
: ‘ : —_— 0=3(2+1+C) > C=-3 
The solution of the differential equation is 


3 
yx LE. = | LP.x2sin x dx+C Then, y = (1+ x) an a 


= y-sec” x= | 2sin x-see” xdr+C 


3 
Now, at x= 3,y =(1+3)} 34 3|=3 
ow, at x y =( \ a3 


=> ysec” x =2secx+C (i) ; 
., aX 2 
When x= cm y =0; then C=-4 58. (a) The given differential equation is eS +x=y 
. From (i), ysec” x = 2secx—4 Comparing with = +Px=Q, where P=1,O=y 
Ly 
2secx—4 T 
= > = J2 2 , , 
- sec” x 5] Now, LF. = elle =e 
d yu 2) 0) =y- oY _ y 
56. (a) & _* = x(xcosx+sin x) a Jo jer. dy =y'e J2ve dy 
dx x =y’e’—2(y.e%-e”)+C 
mers 1 => xe’=y'e’—2ye’+2e+C 
LR =e * =— => x=y-2yt2+Ce (i) 
x 


As y(0) = 1, satisfying the given differential eqn, 
put x=0,y=1 ineqn. (i) 
e d (2) = i (xcos x + sin x)dx 
x 


0=1-2424£ 
e 
y ; C=-e 
> —=xsinx+C ay a =] 
x eae y=0,x=0-0+2+(Ce)(e%) 
. x=2-e 
yer Ree (2) _ = ; ; 59. (b) Consider the differential equation, 
2, go d 
y'=2xsinx+x° cosx+1 ae y ea 
T x 
y=2sinx-x?sinx= y'( 2) =2-5 =H )-4 
dy \y y 
™ T ror on ™ 1 1 
ap" 2 24 ks 
(5) (5) ar a R= 2? 
57. (©) («t+ )ldv=((x+1)+(—-3))dx=0 ; : 
dy y-3 ee ey eee a d 
=(14 n HOKE =je ~—y,ayrtec 
7 dx ve) (=) J y 
dy 1 3 1 1 
=(14 -—=u>—dy = 
ae (aay ve) (1+ x) aed y ae 
es ae 1 wl 
LR=e () 2 _ > xe r= [ue"du+e= ue" +e" +c 
(1+ x) 
fale a 
> 2 => xer=e *{La}ee 
dx\1+x (1+x) y 


yess) sez 


Aty=l1,x=1 
“| - : 
+x) 


ee Mathematics 


60. 


61. 
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On putting vy = 2, we get x= 


d 
(a) a ysec” x= sec?x tan x 


Given equation is linear differential equation. 
2 

sec” xdx " 

IF= | = elanx 


tan x 


>y.eer= fe sec>x tan xdx 


Put tan x = u = sec*x dx = du 


yes= fetu du => ye™* = ue"—e"+c 
=> ye™*= (tanx—l)e™*+c¢ 
>y=(tanx-1)+ce8" 

“. y(0)=0 (given) > 0=-1+c>c=1 
Hence, solution of differential equation, 


CS) 
J 4 —l1-lt+e=-2+te 


(d) Given differential equation is, 


d 
& + ytanx =2x +x? tan x 
dx 


Here, P = tan x, Q= 2x +.x?tan x 
LF, =e! 4x _ pInisec.y =|sec x | 
“. y(secx)= fax +x tan x)sec xdx 


= fx tan xsec xdx + fox secxdx =x’secx+c 


Given y (0)=1>c=1 
“ y=x’tcosx ..(1) 


T —n Soe 
Now put += a and x = “7 in equation (i), 


») an 1 A (-2)-2 +4 
4) 16 2 7") 16 a 


63. 


“(Cae 


dy 2 
co y(1) = 1 (given) 


Since, the above differential equation is the linear 


2 dx 


differential equation, then /.F = ds ay 


Now, the solution of the linear differential equation 
yx = [xrax 


4 
= yx? =+C 


vv yQ)=1 
Aiea ee ae ye 
4 4 
.. Solution becomes. 
#3. 
4 4 4x? 


dj 
@ (+xey S420 tx)y=1 


dy % 2x 
= ee Gag) * a4xry 
Since, the above differential equation is a linear differential 
equation 


ip] |, 3? = te) ie 
e e 


Then, the solution of the differential equation 


dx 
=> yitx=J—ste 


=> y(l+x)=tan'xtc (1) 
Ifx = 0 then y = 0 (given) 

=> 0=0tc 

=> c=0 

Then, equation (1) becomes, 

=> y(l+x*)=tan'x 

Now put x = | in above equation, then 


Qv=— 
v4 


“geht [ood 
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64. 


65. 
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1 
> Va => 


aoe 
> a 16 


(c) Consider the differential equation, 


He gee 
IF= J 
e* =x 
yx= J xInx dr 
2 2 
x 1 x 
=> =In -—d. 
xy x (- . Ix 
e 2 


> = —-Inx-—+ce 
a 4 
Given, 2)(2) = log, 4—1. 


2y=2In2-—1+c 
=> In4-1=In4-1+c 


Le. c=0 
2 2 
> xy= Inx- 
4 
ae ee 
a aie 
eee 


= WO a A a 


2 
(b)  «.- Slope of the tangent = aia 


x 
dy_x°-2y 
dx x 

dy 2 

4+ y= 

dx er * 

LE= ae = g?inx = x2 


Solution of equation 
y sts fxex?de 
4 
x 
xry=—+C 
v4 
.. curve passes through point (1, —2) 


14 
Oi aera 


66. 


67. 


Then, equation of curve 
_ x 9 


4 4x? 


Since, above curve satisfies the point. 


Hence, the curve passes through (V3 ; 0). 


(c) Given differential equation is, 


i(2+2}ax 
IF=e x = extinx = xe 
Complete solution is given by 


y(x)-x e* =[x ee *dxte 


=|xdx+e 
2 


2x a # 
YEE Fe 


L 
Given, y(1)= a 


1 
-e? -e? -l=—+ce5c=0 
2 
x2 eu 
x)=. 
VO) oe 
X 2x 
=—-e 
YO)=5 


Differentiate both sides with respect to x, 


—2x 


y@O=S -20<0¥xe(4.1] 


1 
Hence, y(x) is decreasing in & 7 


(b) Let y=f(x) 


Solution of differential equation 
3 7 
yx4 =[7-x4de+C 


a 
7-2 +C =4x4+C 


Meg 
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d 
68. (c) Since, x= +2y=x2 
dx 
dy 2 
——+-ya 
= dx Pi - 
LE [eax 2 In.x Inx2 2 
a oe ex =x. 


Solution of differential equation is: 


yx? 


yx 


69. (b) 


>0 


= [x-xdx 


x4 


ae) 


y= 1 


(3}-4+3-8 
2) 16” 16 


Consider the given differential equation the 
sinxdy + ycosxdx = 4xdx 

d(y.sinx) = 4xdx 

Integrate both sides 
y.sinx = 2x?+C._ ...(1) 

2 
see ee) 
sinx 


T 
eq. (2) passes through (Zo) 


= 4+¢ 
2 


nm 


=>C=-— 


2 


Now, put the value of C in (1) 


2 
Then, ysinx = 9x7 = = is the solution 


2 2 2 
»(2|- o2 T 7-8 
3 6 36 2 9 
ay + 2 
dx 


2x 


1 
70. (a) Whenxe (0, 1], then y=l> y= 5 + Ce 


os (0)=0 st I 2x 
“y =IQ)- 3-5 


e 1 


2e* 


Lhe eg 
Here, y (1) = e7= 
y() a 


dy 
When x ¢ [0, 1], then pe a! >y=c,e% 


e =i gol _ ay g6=! 
2 2 


2 2 

e-1) 5, 3 e -1 
ane x e => — |= 
ve9/ 2 ) »(3) 2e? 


71. (b) ydx-xdy—3y dy=0 


~y(1) = 


dx x dx x 
> =—+3y HS =S3y 
dy y dy y 
1 
_~[{—dy 
if =e De gir 
y 


x 1 
solution is — = [3y .—dy 
y a 


=> # 4y40¢ 
y 


which passes through (1, 1) 
1=3+¢e >c=-2 
solution becomes 

=> x=3y’-2y 


11 
which also passes through [-F3] 


dy y tan x 
4+ = 
72. (dd ke 2 Sex Dy 


d 
2y . + y’ sec x = tan x 


dt 


— +tsecx=tanx 
dx 


sec xdx In(sec x+tan 
if=el = elnGeextanx) _ ceo x +tanx 
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Differential Equations M-457 


dt 
= (sec x + tan x) + t sec x (sec x + tan x) 


= tan x(sec x + tan x) 


fa (t (sec x + tan x)) = [tan x (sec x + tan x) dx 


t (sec x + tan x) = sec x + tan x—x 


t=1 - 


oat 


sec x+ tan x sec x + tan x 


dy 1 
; —+ =2 
(a) Given, dx ( xlogx - 


1 


J oe _ teetlaase) 
LF=e xlogx — @ C808 =logx 


y. logx = [2logxdx +c 
y logx = 2[x log x—x] +c 
Putx=1,y.0=2+c¢ 
c=2 

Putx=e 

y loge = 2e(log e—1) +c 
y(e)=c=2 


dy 
(c) Let +ytanx = sin 2x 
dx 


tan xdx - 
P| = % log cos x 


LFS 
Required solution is 


= Sec x 


y (sec x) = [sin2xsecx dx+c 


dx+e 


(es 


Sec X 
” ( ) COS X 


y (sec x) = 2f sinx dx+c 


y (sec x) = —2cosx +c (1) 

Given (0) = 1 

“. put x = 0 and y = 1, we get 

1 (sec 0) =—2 cosO0 +c 
>c=1+2>c=3 

.. from eqn (1), we have 

y secx =—2 cosx t+ 3 ...(2) 

To find y (m), put x = 7 in eqn (2), we get 


y (sect) =— 2 cos m+ 3 78. 


y=-2(1) C1) +3(-1)=-2-3=-5 


(d) Given, sin »(& — tan 7) -y =0 
I. 

7 

dx sin 2x 


+~/tan x 


or, 


d 
or, a veosec2x = Vtanx (1) 
xX 


76. 


77. 


P| —cosec2x 


Now, integrating factor (I.F) = 


1 -1 
—— log|tan x| log{(-Vtan x) 
2 =e 


or, LF = e 


1 
- =vcotx 
vtanx 


Now, general solution of eq. (1) is written as 


WLF) = [QUF)dx+e 
*, yvcotx = [ Vian xVeot x dr +c 


* yVcotx = fldr+e 
“ yvcotx =x+c 


(d)_ Given differential equation is 


(4x7) 22x40? 
X 


dy | [ 2x )» 4x? 
> y = 
dx \44x? 1+x* 


This is linear diff. equation 


2x 
IF=¢ 1+ = clog (4x") =1+x* 
Solution is 
y(1+x2)= i) an xiea7 +e 
+x 
3 
=> (14x?) 4 +C 


= Required curve is 
3y (14+x2)=4x3 ( C=0) 
. . ; i. d 
(b) Given differential equation is (x? -1) < +2xy=x 
td 
dy 2x x 
fil dx ria rao 
This is in linear form. 


2% 


Integrating factor = J 5 dx = | at where t=x2—1 
ex -l e t 
= elogt= x2 1 
Hence, required integrating factor = x?—1. 
(d) Given differential equation is 


This is of the linear form. 


& Pe O22 
x 


frax I 2 2 
ILF=e* e 8% =x 


meq 


79. 


80. 
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Solution is 
5 


x 
yx? = [x27 ar+e= 3° 
3 


-2 
=—+cx 
- 5 


dx rae 
0.) —ts= 
( ) dy y? yp 
It is linear differential eqn. 
[ae 


IF.=e*% =e” 
; Ly 
So xe? =|e Ydy 
¥ 


Let — =? 


Given y(1)= 1 


c=-- 
e 


1 1 wy 
=> x=14+—---2' 
y e 


dd) cosxdy=y(sinx—y)dx 


ae 7 taney" sec x 


Putting in (1) 


dt 
——-fttanx =-—secx 
dx 


dt 
=> — + (tan x)t =secx 
dx 


81. 


82. 


tan x d) 
ip= at xdx _ elogisecx| = geox 


Solution : t secx = i) sec x sec x dx 


1 
= —secx=tanx+c 


(b) ydx+(x+ x y)dy =0 
d: dx 

oe a 
dy y dy y 

It is Bernoulli form. Divide by x? 


dt (1 

a {1\_ Gm 
dy \) dy \y 
It is linear differential eqn. in t. 


jay \ 1 
y —log y = 
LF=e B e gy y 


~. Solutionis (v7!) = in y)dy+C 
wh Ep phe reyes 
ay xy 
-l 
(© ty?) +(x-e8" 2-0 
dx 
dx x eam y 


>—+4 = 5 
ay (ley). dey") 
Itis form of linear differential equation. 


7 dy 
IF=e) =e 
-l 
tan “y =] 
e ) 
etan y dy 


-1 
x(e'™" 7)y=] 5 
l+y 

1 


S| eztan y - 2x7 e* 
x(e™ Vy= ; +C -fe ee 


-1,, -1,, 
y — p?tan Yak 
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Vector Algebra 


d Algebra of Vectors, Section Formula, 
! Linear Dependence & Independence 
of Vectors, Position Vector of a Point, 


TOPIC Modulus of a Vector, Collinearity of GP 
} Three points, Coplanarity of Three aT 
\ Vectors & Four Points, Vector 
Inequality 
1. Let a,b,ceR be such that g?+5?4¢?=1, If 


acos0-bo0s{ 0+") = ceos{ 0+) where a=: 


then the angle between the vectors ai +bj+ck and 


bi +cj tak is: [Sep. 03, 2020 (II)| 


T 
Os @o 


T b 2n 
@ 5 (b) 3 
2. Let the position vectors of points 'A' and 'B' be 7+ j+k 


and 2i+j+ 3k, respectively. A point 'P' divides the line 
segment AB internallyin the ratio 1:1 (A >0) .IfO isthe 


region and OB-OP —3| OAxOP |’=6, then 2 is equal to 
[NA Sep. 02, 2020 (ID] 


3. Ifthe vectors, p=(a+litaj+ak, q=ai+(a+l)j +ak 


and r=aitaj+(at+)k (a € R) are coplanar and 
3(p.q)? -d|rxq|°=0, then the value of 2 is 
[NA Jan. 9, 2020 (D)] 
4. Let q=3i+2j+2kand 5 =[+27—2k be two vectors. If 
a vector perpendicular to both the vectors g+4 and g—h 
has the magnitude 12 then one such vector is : 
[April 12, 2019 (D] 


(a) 4(2i-+27+ 2k) (b) 4(21-27-k) 


(c) 4(2i+27-k) (d) 4(-2/-27 +6) 


www.jeebooks.in 


If the volume of parallelopiped formed by the vectors 
i+dj +k, 7 +Ak and 474% is minimum, then A is equal 


to: [April 12, 2019 (D] 


1 I 
a5 OF () 3 @ 8 


Let a € R and the three vectors aq=ai+j+3k, 
b=2i+j-oak and c=qai-2j+3k. Then the set 
S=(a:a,b and carecoplanar) [April 12, 2019 (ID] 
(a) is singleton 

(b) is empty 

(c) contains exactly two positive numbers 


(d) contains exactly two numbers only one of which is 
positive 


Ifaunit vector g makesangles x/3 with i, 7/4 with j 


and 0 €(0, 7) with k, then a value of , is: 
[April 09, 2019 ID] 


5 T 5a 20 
@ | (b) "1 ©) T5 (d) 3 


The sum of the distinct real values of 1, for which the 
vectors, wit j+k, i+ujt+k, i+j+pk, areco-planar, 


is: [Jan. 12, 2019 (D] 
(a) -l (b) 0 (c) 1 (d) 2 


Let a=i+2j+4k,b=i+Aj+4k and 


c= 20 +4] +(2 -1)k be coplanar vectors. Then the 
non-zero vector gxc is: [Jan. 11, 2019 (D] 
(a) -10i-57 (b) -147 -57 


(c) -147+57 (d) -10° +57 


10. 


11. 


12. 


13. 


14. 


15. 


16. 
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Let V3i + j,i +V3/ and Bi + (1-B) 7 respectively be the 
position vectors of the points A, B and C with respect to 
the origin O. If the distance of C from the bisector of the 


3 
acute angle between OA and OB is Yn , then the sum of 
all possible values of B is : [Jan. 11, 2019 ID] 
(a) 4 (b) 3 (c) 2 (d) 1 
Let a=(A4—-2)at+b and B=(4A—2)a+3b be two 
given vectors where vectors a and b are non-collinear. 


The value of 4 for which vectors a and B are collinear, is: 
[Jan. 10, 2019 (ID] 
(b) —3 (c) 4 (d) 3 


Let u bea vector coplanar with the vectors 


(a) —4 


a=2i+3j—-k and b=j+K. If u is perpendicular to a 


and u-b—24, then | u|? is equal to: [2018] 


(a) 315 (b) 256 (c) &4 (d) 336 
Let ABC be a triangle whose circumcentre is at P. If the 


at+b+c 


position vectors A, B, C and P are a,b,¢ and 


respectively, then the position vector of the orthocentre 


of this triangle, is : [Online April 10, 2016] 
(4+b+0) 7 
(a) a 2 ‘| (b) a+b+é 
(a+b+2) 7 
© (7 _] @ 6 


If the vectors AB = 37 + 4k and AC = 57- 27 +4k are 
the sides ofa triangle ABC, then the length of the median 


through A is [2013] 
@ Vis 6) J2 © V3 @ V45 


If a and } arenon-collinear vectors, then the value of a 


for which the _ vectors u=(a—2)at+b and 


v= (2+ 3a)a — 3h are collinear is : [Online April 23, 2013] 


( -2 


3 
@> ws 5 | 6 @ HF 


ee 
If a =i-2j+3k, b =2i+3j—-k and 

> ~ _ - > . 
c =rit+j+(2r—1)k are three vectors such that c is 


> > 
parallel to the plane of a and b , then ris equal to 


[Online May 19, 2012] 


(a) 1 (b) 1 (c) 0 (d) 2 


17. 


18. 


19. 


20. 


21. 


22. 


Let a,b, c be three non-zero vectors which are pairwise 


non-collinear. If @+35 is collinear with ¢ and b+ 2c is 


collinear with a, then a +3b+6c is: [2011RS] 
(a) a (b) ¢ () 0 


Ifthe pit j+k, i+qjtk and i+jtrk(peq#r#l) 


(d) ate 


vector are coplanar, then the value of pqr — ( pt+q +r) is 
[2011RS] 
(a) 2 (d) -2 


(b) 0 (c) -1 


The vector q= ai+2j+Pk lies in the plane of the 
vectors b=i+j and @=j+k and bisects the angle 


between 6 and @.Then which one of the following gives 


possible values of a and B? [2008] 
(a) a=2, B=2 (b) a=1, B=2 
(c) a=2, B=1 (d) a=1, B=1 


ABC is a triangle, right angled at A. The resultant of the 


forces acting along AB,BC with magnitudes = and 


— respectively is the force along AD, where D is the 


foot of the perpendicular from A onto BC. The magnitude 


of the resultant is [2006] 
(a) AR? + AC? by (ABM AC) 

(AB)? (AC)* AB+AC 

1 1 

— () 

AB AC AD 
IfC is the mid point of AB and P is any point outside AB, 
then [2005] 
(a) PA + PB =2PC 
(b) P4 + PB = PC 
(c) PA+ PB +2PC =6 
(d) PA+ PB + PC =0 


Let a, b and c be distinct non- negative numbers. If the 


vectors ai + aj +ck wit k and ci+ cj +bk lieina plane, 
then c is [2005] 
(a) the Geometric Mean of aand b 

(b) the Arithmetic Mean ofa and b 

(c) equal to zero 


(d) the Harmonic Mean ofa and b 


EBD 83 
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23. If a, b, ¢ are non-coplanar vectors and A is a real number, 


then the vectors 7+ 2b +32, Ab +4@ and (2A—De are 


non coplanar for [2004] 


(a) no value of A 

(b) all except one value of A 
(c) all except two values of A 
(d) all values of A 


24. Let a,b andé bethree non-zero vectors such that no two 


of these are collinear. If the vector @+2b is collinear 
with @ and 4% +3¢ iscollinear with g (A being some non- 
zero scalar) then +24 +6é equals [2004] 
(a) 0 (b) Ab (Cc) ré (d) da 
25. Consider points A, B, C and D with position vectors 
7 —434+7k,i—6j7+10k, -i-374+4k and Si-j+5k 
[2003] 


respectively. Then ABCD is a 

(a) parallelogram but not a rhombus 
(b) square 

(c) rhombus 

(d) rectangle. 


2 3 


l+a 


1+5°|=0 
3 


Q 
Q 


26. If |b b? and vectors  (l,a,a*), 


l+c 


(1, b, be yand (1,c, c’) are non- coplanar, then the product 


abc equals [2003] 


(a) 0 (b) 2 (c) -l 


27. The vectors AB =3'+4k & AC=Si-27+4k are the 
sides of a triangle ABC. The length of the median through 
Ais [2003] 


@) 288 ©) vis © 72 @ 33 


Scalar or Dot Product of two Vectors, 
Projection of a Vector Along any 
other Vector, Component of a Vector 


(d) 1 


28. If a and 5b are unit vectors, then the greatest value of 


> FS > SO 
V3|a+b|+|a—b| is 
> > 
29. If, x and ¥ be two non-zero vectors such that 
> > my 


[NA Sep. 06, 2020 (D] 


| x+ y|=| x | and 2 x+A y is perpendicular to y , then 


the value of A is [NA Sep. 06, 2020 (ID] 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


Let the vectors @, b, é be such that |d |= 2,|b|=4 and 


|¢c |=4. If the projection of b on G is equal to the 


projection of ¢ on @ and is perpendicular to @ , then 
the value of |@+b-2| is : 
[NA Sep. 05, 2020 (ID] 
Let G,b and @ be three unit vectors such that 

|a-b? +|4-@P=8. Then |4+25/ +|4+22/ is 
equal to [NA Sep. 02, 2020 (D] 
The projection of the line segment joining the points 
(1, -1, 3) and (2, -4, 11) on the line joining the points 
(-1, 2,3) and(3,-2,10)is_ =. [NA Jan. 9,2020(D] 
Let the volume of a parallelopiped whose coterminous 
edges are given by #=i+j+Ak,v=i+7+3k and 
w=2+jt k be 1 cu. unit. If @ be the angle between the 


edges 7 and w,thencos@canbe: __[Jan. 8, 2020 (D] 


a Og OF wy 

Avector Gd =a? +27 +Bk (a, BR) liesin the plane of 
thevectors, f =? + j and ¢ =? — 7 +4k. If G bisects 
the angle between } and @ , then: 
(a) gi +3=0 (b) a: 
q-k+2=0 (d) 4-k +4=0 


[Jan. 7, 2020 (D] 
i +1=0 


Let 4=27 +4,/+3k,b=47+(3-A,)/+6k and 
G=37+6j+(A;-l)k be three vectors such that 


b=2a and g is perpendicular to ¢ 


value of (A,, A, A,) is: [Jan. 10, 2019 (D] 


1 
(b) (5. 4, 0] 


(d) (5, D 


Then a possible 


(a) 1,3, 1) 


(c) & 4,- 2) 


Let d=/+ f+ J2k, b=b, 7+b, 7 +V2k 
and G=58 + f+ V2k be three vectors such that the 


projection vector of b on a is a. 


If q+ b is perpendicular to ¢, then | b | is equal to: 
[Jan. 09, 2019 (ID] 


(a) ¥32 (b) 6 (c) ¥22 (4 


37. 


38. 


39. 


40. 


41. 


42. 


43. 


www.jeebooks.in 


meg, ey 


Ina triangle ABC, right angled at the vertex A, if the position 
vectors of A, B and C are respectively 
3i+j—k,-i+3j+pk and 5i+qj—4k, then the point (p, 
[Online April 9, 2016] 


(a) making an obtuse angle with the positive direction of 
X-axis 


q) lies on a line: 


(b) parallel to x-axis 

(c) parallel to y-axis 

(d) making an acute angle with the positive direction of 
X-axis 


In a parallelogram ABD, [48] =a, 


AD|=b and 


4c] =c, then DA. AB has the value : 
[Online April 11, 2015] 

1 1 
@ 7 @+h +e) OF @-K te 
1 


© 5@+h-c) @ 5B +e a) 


2 
If X,y and 3 are three unit vectors in three-dimensional 
space, then the minimum value of 


[R+97 +|9 +2) +]2+8) [Online April 12, 2014] 
3 
@ > (b) 3 (©) 3y3 ~=(d) 6 
lel=a,fbl=3 and a—el=5,then base 
If |a|=2,/b|=3 and |2 a— b|=5, then |2 a+ b| equals: 
[Online April 9, 2014] 
(a) 17 (b) 7 (c) 5 (d) 1 


If a,b and c are unit vectors satisfying a- 3b +ce=0 ‘ 


then the angle between the vectors a and ¢ is: 
[Online April 22, 2013] 


wla 


TU 
(d) a 


ala 


(a) (b) (c) 


™ 
4 


Let a=2i-j+k,b=i+2j-k and c=i+j—2k be three 


vectors. A vector of the type 6+Ac for some scalar A, 


are =, : 2, 
whose projection on a is of magnitude 3 is: 
[Online April 9, 2013] 


(a) 2747456 (b) 27+3j-3k 


(c) 2i-j+5k (d) 27+3/+3k 


Let ABCD bea parallelogram such that AB = q ,AD = p 


and ZBAD be an acute angle. If 7 is the vector that 
coincide with the altitude directed from the vertex B to the 


side AD, then 7 is given by: [2012] 


44, 


45. 


46. 


47. 


48. 


49. 


sy eu) x. gla) 
(a) 3q a0) p (b) P=+ Te ye 
c ve AP) yo = A 3(p.9) . 
OG yh OMT py? 


Let gand 5 be two unit vectors. If the vectors 


@ =4+2b6 and d =54—4b are perpendicular to each other, 


then the angle between and 5 is: [2012] 
fae eB 
e7 05 ©, ww, 
> > > 
Ifa+b+c=0, |a|/=3, |b|=5 and |c|/=7, then the 
md > 
angle between a and b is [Online May 19, 2012] 
T ™ T ™ 
®@; OF OF OF 


A unit vector which is perpendicular to the vector 


2i — 7 +2k and is coplanar with the vectors 7 + j — k and 


2+2j-k is [Online May 12, 2012] 
2j+k 36+2j -2k 
(a) (b) ———— 
V5 Vi7 
35 +27 +2k 242)-2k 
V17 3 


ABCD is parallelogram. The position vectors of A and C 
are respectively, 37 + 37 45k and ?_ 5j-5k- If M is the 
midpoint of the diagonal DB, then the magnitude of the 


= = 
projection of OM on OC, where O is the origin, is 
[Online May 7, 2012] 


7 7 
@ NTO 7 © ND @ TF 


If the vectors G@=i—j+2k, ree ees and 


é=Ai+j+pk are mutually orthogonal, then (A,) = 
(a) (2,-3) (b) (2,3) [2010] 
(c) (3,-2) (d) (3,2) 

Thenon-zero vectors are G, 5 and @ arerelated by G = 8b 


and ¢ =—7b . Then the angle between gand @ is 
[2008] 
(a) 0 


T T 
(b) z ( 5 (d) x 
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53. 
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The values of a, for which points A, B, C with position 


vectors 2/-j+, 7-37-5k and ai-3j+k respectively are 


the vertices ofa right angled triangle with C = . are 


[2006] 
(a) 2and1 (b) —2 and-1 
(c) —2and 1 (d) 2and-1 
Let u,v,w be such that |z|=1,|v|=2, |wl|=3. Ifthe 
projection » along 7 is equal to that of along 7 and 
vy, w are perpendicular to each other then 


|“ —V +w| equals [2004] 

@4 © 7 © f4 @2 

a,b,é are 3 vectors, such that a+b+é=0, 

la =1, 5 =2, e| = 3, then ab+bét+éa is equal to 
[2003] 

(a) 1 (b) 0 (c) -7 (d) 7 

If |@|=5, |b |= 4, |@ |= 3 thus what will be the value of 

ae a i and 
|a.b+bc+éa|,giventhat a+ b+c=0 [2002] 
(a) 25 (b) 50 (c) -25 (d) —50 


Se aie i ae 
Ifsdaa a,b,c are vectors such that a+ b+ c =0 and 


> > > > 
| a |=7,| b |=5,| c |=3 then angle between vector b and 


ae 
c is [2002] 
(a) 60° (b) 30° (c) 45° (d) 90° 

i Vector or Cross Product of two 

TOPIC vectors, Area of a Parallelogram & 


55. 


56. 


Triangle, Scalar & Vector Tripple 
Product 


Ifthe volume ofa parallelopiped, whose coterminus edges 


are given by the vectors a=i+ 4 nk ,b =21+47 nk 


and c=i+nj+3k (n= 0), is 158 cu.units, then: 
[Sep. 05, 2020 (D] 
(b) b-c=10 
(d) n=9 
Let x, bethepoint of local maxima of f(x) = @-(b xc), where 


(a) a-c=17 
(c) n=7 


a@=xi -2j+3k, b=-2i+xj-k and @=7i-2j+xk. 


Then the value of @-b +5 -@+2-G at x=Xq is: 


[Sep. 04, 2020 (D] 


a2) -4 (b) -30 (@ 4 (d) —22 


57. 


58. 


59. 


60. 


61. 


62. 


If @ =2i7+7+2k, then the value of 


|ix(@xi)P +|7x(@x f)P +|kx(@xk)? is equal to 
[NA Sep. 04, 2020 (ID) 


Let 6, 6 and ¢ be three vectors such that 


|a| =~ 3,|b|=5, & -c = 10 and the angle between 5 


Ss a de eee: 
and ¢ is 3 If 6 is perpendicular to the vector 4 x ¢, 
then |a x (b x c)| is equal to [NA Jan. 9, 2020 (ID) 
Let @=i-2j+k and b=i-—j+k betwo vectors. If Z 
is a vector such that fx@=hxg and c-a =0, then 


Z-b is equal to: [Jan. 8, 2020 (ID)] 


3 1 1 
(a) = (b) 5 (c) = (d) -1 


Let @, b and @ be three unit vectors such 


the ordered pair, (2,d) isequalto: — [Jan. 7, 2020 (I1)] 


Let @=3i+j and B=2i-j+3k. If B=, -B,, where 
B, is parallel to q and By is perpendicular to gq, then 


B, xB, is equal to: [April 09, 2019 (D] 


(a) -31+9j+5k (b) 3793-58 


(c) 5(-si+ 954-56) (d) 5(3i-9)+5k) 


The magnitude of the projection of the vector 27 + 37 +k 


on the vector perpendicular to the plane containing the 


vectors 7+ j7+k and 7+27+3k, is: [April 08, 2019 (1)] 


(a) - (b) J6 © 3/6 @ fb 


63. 


64. 


65. 


66. 


67. 


68. 


69. 


www.jeebooks.in 


i Mathematics 


Let @=37+2j+xkand b=i—j+k, for some real x. 


Then ja xb| =r is possible if: 


(a) fo<rsafs (b) res 
(c) o<rs fs (d) afp<r<s 


Let G, 6 and é be three unit vectors, out of which vectors 


[April 08, 2019 (ID] 


b and ¢ arenon-parallel. Ifa and B are the angles which 


vector g makes with vectors and ¢ respectively and 


ae | ee a 
ax(bx<) = 5 , then ja. Bis equal to: 


[Jan. 12, 2019 (ID] 
(a) 30° (b) 90° (c) 60° (d) 45° 


Let d=i—j,b=i+ +k and @ bea vector such that 


axé+b=0 and 4.é =4, then | ¢ [ is equal to: 
[Jan 09, 2019] 


19 17 
(a) > (c) 8 (d) > 


If the position vectors of the vertices A, B and C ofa 


AABC are respectively 47 +7) + 8k, 27 4 374 4k and 


(b) 9 


2p 457 = Tk , then the position vector of the point, where 
the bisector of 7A meets BC is [Online April 15, 2018] 


(a) 5 (i +8j7+11k) — b + (6i +137 +18k) 


(c) 7 (81 +14} +9%) (d) 5 (f +117 +158) 


Let @=i+j7+k,é=j—k anda vector b be such that 


+ 
axb =é and G@-b =3. Then |b | equals? 
[Online April 16, 2018] 
a) 4/— b) — c) — 
(a) (b) (c) B 
If a, b , and ¢ are unit vectors such that 


G+2b +2¢=0, then |@ x ¢| is equal to 


[Online April 15, 2018] 
l Vi5 15 vi5 
(a) a (b) A (c) 16 (d) "16 


Let 4 =2i+j-2k and b =i+j. Let ¢ bea vector such 


that |¢-a|=3, 


(a x b) x ¢| =3 and the angle between ¢ 


and 4x b be 30°. Then a.c is equal to: [2017] 


71. 


72. 


73. 


74. 


75. 


76. 


- 2 d) 5 
@, oF © () 


If the vector b = 37 +4k is written as the sum of a vec- 
tor by , parallel to a= it] and a vector by , perpendicu- 


lar to q , then by xby is equal to : [Online April 9, 2017] 


(a) -31+37-9k (b) 61-67 +> 


A> kt Oise a 
(c) rae Oy ae (d) 3i-37+9k 
The area (in sq. units) of the parallelogram whose diagonals 


are along the vectors 8i—6j and 31+.4j—12k , is: 


[Online April 8, 2017] 


(a) 26 (b) 65 (c) 20 (d) 52 


25 > ; 
Let a,b and c be three unit vectors such that 


Se 3 > FS > > 
ax] bxc “as b+c |. If b isnotparallel to c, then 


> > 

the angle between a and b is: [2016] 
mn Sn my 

O>, OF OF @5 


> fF > 
Let a,band c be three non-zero vectors such that no two 


> FS > LIP}? |- 
of them are collinear and (ax b) x c = 4 e a.If@ is the 


> > 
angle between vectors bandc , then a value of sin 0 is : 


[2015] 
2 23 2/2 =P 
= a = @—— 
(a) 3 (b) 3 (c) 3 (d) 3 
> > > 3 
Let a and b betwo unit vectors such that |a + b] =~3. 


> 3 > es ‘ 2 
If c=a+2b+3\ax bj, then 2|c| is equal to: 


[Online April 10, 2015] 
(a) 55 (b) 37 (c) 51 (d) 43 
If [axé bxe cxa|=a[abe} then }, is equal to 
[2014] 
(a) 0 (b) 1 (c) 2 (d) 3 


> re i PO 3 P re in > in re ry 
If x =3i-6j-k, y =i+4j—3k and z =3i-4j-12k, 


3 FS > 
then the magnitude of the projection of xx y on z is: 
[Online April 19, 2014] 
(a) 12 (b) 15 (c) 14 (d) 13 
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> 


2 >.) m > 
If [cl =60 and ex(i+2j+5k) = 0, then a value of 
Sem: oe OA 
c {7 +2}+3k) is: [Online April 11, 2014] 
(a) 4/2 (b) 12 (c) 24 (d) 12/2 
Let a= 2+7-2k,b =i+j. If c isa vector such that 
aec=|c|,|c—a |=2V2 and the angle between 
axb and c is30°, then | (a xb)xe | equals: 

[Online April 25, 2013] 


33 


1 3 
®@> OF ©3 WF 


The vector (ixab)i+(jxab)j+(kxab)k is equal to: 
[Online April 9, 2013] 
() axb (d) b 
> 


> > 
Statement 1: The vectors a,b and c lie in the same 


(a) bxa (b) a 


>(> >) 
plane ifand only if a ae | =0 


> = 
Statement 2: The vectors u and y are perpendicular if 


nan ca ae 2 . 
and onlyif 1. v =O where y x y isa vector perpendicular 


> > 
to the plane of wu and vy. [Online May 26, 2012] 
(a) Statement 1 is false, Statement 2 is true. 
(b) Statement | is true, Statement 2 is true, Statement 2 is 
correct explanation for Statement 1. 
(c) Statement | is true, Statement 2 is false. 
(d) Statement | is true, Statement 2 is true, , Statement 2 is 
nota correct explanation for Statement 1. 


If w=j+4k, v=i+3k and w=cosOitsin@ are 
vectors in 3-dimensional space, then the maximum possible 
value of lux v.wl is [Online May 12, 2012] 


(a) 3 (6) 5 © Ji4 @7 
Statement 1: If the points (1, 2, 2), (2, 1, 2) and 
(2, 2, z) and (1, 1, 1) are coplanar, then z= 2. 
Statement 2: If the 4 points P, Q, R and S are coplanar, 
then the volume of the tetrahedron PORS is 0. 
[Online May 12, 2012] 
(a) Statement | is false,, Statement 2 is true. 
(b) Statement 1 is true, Statement 2 is false. 
(c) Statement | is true, Statement 2 is true, Statement 2 is 
a correct explanation of Statement 1. 
(d) Statement | is true, Statement 2 is true, Statement 2 is 
nota correct explanation of Statement 1. 


Se 
If a =i-2j7+3k, b =2i+3j—-k and 
= A a: aA 
c=N +j+(20-l)k are coplanar vectors, then A is 
equal to [Online May 7, 2012] 
(a) 0 (bo) 1 (c) 2 (d) 1 


84. 


85. 


86. 


87. 


88. 


89. 


90. 


The vectors @ and b are not perpendicular and Z and d 


are two vectors satisfying /x@-hxd and ad=0. 


Then the vector d is equal to [2011] 

@ ¢ (Sa wy? (2s 

(c) c -(=)p (d) b- (2s 

If a= ali +k) and 6 = =(2i+ 376k), then the 
[2011] 


value of (24 -5)| (axb)x(a+25)] is 
(a) -3 (b) 5 (d) -5 

Let @=j-k and @=/-—j-k. Then the vector 5 
satisfying @xb+é=0 and a.b =3 is 
(b) 7-j-2k 


[2010] 
(a) 27—j+2k 


(c) i+j—2k (@) 4475 


If u,0,@ are non-coplanar vectors and p, qg are real 
numbers, then the equality 

[3u p¥ po]—[p¥ ® qu]—[20 qv qu]=0 
holds for : 

(a) exactly two values of (p, q) 

(b) more than two but not all values of (7, q) 


(c) all values of (p, g) 
(d) exactly one value of (p, g) 


Let @=i+j+k,b =i-j+2k and 


[2009] 


é =xi+(x—2)j—k. Ifthe vector @ lies in the plane of 


aand b, then x equals [2007] 
(a) -4 (b) —2 (c) 0 (d) 1. 

If @ and Vare unit vectors and 0 is the acute angle 
between them, then 21 x3 isaunit vector for [2007] 


(a) no value of 6 

(b) exactly one value of 6 

(c) exactly two values of 6 
(d) more than two values of 9 


If (@xb)xt=ax(6 xz) where a,b and z are any three 


vectors such that 7h +0, 6.c 0 then @ and @ are 
[2006] 


(a) inclined at an angle of s between them 


(b) inclined at an angle of _ between them 


(c) perpendicular 
(d) parallel 


91. 


92. 


93. 


94. 


95. 


96. 


97. 


98. 
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Let a = i-k, B = xi+j + (1 —x& and 


c =yi t+xJ +(1+x—y)k.Then [a ,b ,c ] depends on 
[2005] 

(b) onlyx 

(d) neither x nor y 


(a) only y 
(c) both x and y 


Ifa,b.c arenon coplanar vectors and 4 isa real number 
then [2005] 
[Ma +b)a2b ac]=[a bt+e Bb] for 

(a) exactly one value of A 

(b) no value of 2 

(c) exactly three values of A 

(d) exactly two values of 4 


For any vector a , the value of 
(a xi)? +(a xj)? +(a xk)” is equal to[2005] 


Qian” dive oe tae 


Let @,b and @ be non-zero vectors such that 


(axb)xé Sa |a.If 0 is the acute angle between 


the vectors 6 and ¢, then sin®@ equals 


a./5 V2 


2 
Oa (b) a (c) 


[2004] 


z a 
3 O34 


If u,v.and w are three non- coplanar vectors, then 


(u+Vv— w).(u—Vv)x(V— w) equals [2003] 
(a) 3i.xw (b) 0 
(c) u.(¥xwW) (d) u.wxv . 


A tetrahedron has vertices at O(0, 0, 0), ACI, 2, 1) B(2, 1, 3) 
and C(-1, 1, 2). Then the angle between the faces OAB and 
ABC will be [2003] 
(19 
(b) cos (2 


(d) 30° 


(a) 90° 


Letii=i+j, ¥=i—j and W=i+27+3k.If A isaunit 


vector such that wi =0 and v.n=0, then |v. n| is equal 


ta [2003] 
(a) 3 (b) 0 (c) 1 (d) 2. 


> > > > > > > > > 
Ifaxb=bxc=cxa then a+b+c= 


(a) abc (b) -1 (c) 0 (d) 2 


[2002] 


> A A > A A >. 
99. gq =3i-5j and 6 =6i+3 aretwo vectors and c isa 
a i ie 
vector such that c = ax b then lal biel [2002] 
(a) 34 : 45 : (39 (b) 34:45 :39 
(c) 34:39:45 (d) 39:35:34 
100. Ifthe vectors @, @ = xi + y +zk and 6 = j are such that 
a, é and b form aright handed system then ¢ is: [2002] 
(a) zi —xk (b) 0 
() yy (d) -zi+xk 
yg Se eee 
101. If a@, b,c are vectors such that [a 5 c]= 4 then 
Se ee ie tile ie aie? 
[axb bxc cxal= [2002] 
(a) 16 (b) 4 (c) 4 (d) 8 
102. If |@|=4,|b |=2 and the angle between dand b is 1/6 
then (a x by? is equal to [2002] 
(a) 48 (b) 16 
(c) a (d) None of these 
on | Scalar Product of Four Vectors, 
‘ TOPIC Reciprocal System of Vector, 
‘ Application of Vectors in Mechanics 
103. A particle just clears a wall of height b at a distance a and 
strikes the ground at a distance c from the point of 
projection. The angle of projection is [2007] 
(@) tan”! (&) tan“! 22 
a(c—a) a 
(©) tan? 2 (d) 45°. 
ac 
104. A body weighing 13 kg is suspended by two strings 5m 
and 12m long, their other ends being fastened to the 
extremities ofa rod 13m long. If the rod be so held that the 
body hangs immediately below the middle point, then 
tensions in the strings are [2007] 
(a) Skgand 12kg (b) Skgand 13 kg 
(c) 12kgand 13 kg (d) 5kgand5kg 
105. The resultant of two forces Pv and 3n is a force of 7n. If the 


direction of 37 force were reversed, the resultant would be 


V19 n. The value of P is [2007] 


(a) 3n (b) 4n (c) 5n (d) 6n. 
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107. 


108. 


109. 


110. 


111. 


112. 
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A body falling from rest under gravity passes a certain 
point P. It was at a distance of 400 m from P, 4s prior to 


passing through P. If g = 10m/ s” , then the height above 


the point P from where the body began to fallis [2006] 
(a) 720m (b) 90m (c) 320m ~==(d) 680m 
A particle has two velocities of equal magnitude inclined 
to each other at an angle 9. Ifone of them is halved, the 
angle between the other and the original resultant velocity 
is bisected by the new resultant. Then 6@ is [2006] 
(a) 90° (b) 120° (c) 45° (d) 60° 
The resultant R of two forces acting on a particle is at right 
angles to one of them and its magnitude is one third of the 
other force. The ratio of larger force to smaller one is: 
[2005] 


(a) 2:1 (b) 3:42 (© 3:2 (d) 3:2./2 

Aand B are two like parallel forces. A couple of moment H 
lies in the plane of A and B and is contained with them. The 
resultant of A and B after combining is displaced through 


a distance [2005] 
2H H 
Ae OY As8 
H 
© sa+B) i oe 


A particle is projected from a point O with velocity u at an 
angle of 60° with the horizontal. When it is moving ina 
direction at right angles to its direction at O, its velocity 
then is given by [2005] 


2u 


Uu u Uu 
@> 5 OF O= 


5 


If ¢, and f, are the times of flight oftwo particles having 


the same initial velocity u and range R on the horizontal , 


then 47 +75 is equal to [2004] 
(a) 1 (b) 4u?/ 9? 
(c) u?/2g (d) u7/g 


1 
A velocity ri /s is resolved into two components along 


OA and OB making angles 30° and 45° respectively with 
the given velocity. Then the component along OB is 
[2004] 


(a) = (V6 -v2)m/s 


(b) <3 -1) m/s 


1 1 
—m/ —m/s 
Ps s (d) 8 


(c) 


113. 


114. 


115. 


116. 


A paticle moves towards east from a point A toa point B at 
the rate of 4 km/h and then towards north from B to C at 
the rate of 5km/hr. If 4B = 12 km and BC =5 km, then its 
average speed for its journey from A to C and resultant 
average velocity direct from A to C are respectively [2004] 


13 


(a) coe and Sanh 


13 


(b) km/h and aah 


(c) km/h and km/h 


17 


13 
—km/h and —km/h 
(d) ri an 4 m 


Three forces P,O and R acting along JA, /B and IC, where 
I is the incentre of a AABC are in equilibrium. Then 


P:O:R is [2004] 


A B C 
(a) cosec—: cosec— :cosec 
2 2 2 


b at nee 
(t) 2 Do 9) 


eee see ee 
eS es 


d a : ee ne 
© i a: 
Ina right angle AABC, 7A =90° and sides a, b, c are 
respectively, 5 cm, 4 cm and 3 cm. Ifa force F has moments 
0,9 and 16 in Ncm. units respectively about vertices A, B 


and C, then magnitude of F is [2004] 
(a) 9 (b) 4 (c) 5 (d) 3 

With two forces acting at point, the maximum affect is 
obtained when their resultant is 4N. If they act at right 
angles, then their resultant is 3N. Then the forces are 


[2004] 
@ (2448) and (2-15).w 
(b) (2+V3)N and (2-3). 
(c) (2+4\8) nv and (2-4 v2) w 
(d) (2+2)N and (2-v2) 


117. 


118. 


119. 


120. 


121. 
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A particle is acted upon by constant forces 47 + 7 ~3k 
and 37+ —k which displace it froma point 7 +27+3k 


to the point 57 +47 +. The work done in standard units 
by the forces is given by [2004] 
(a) 15 (b) 30 (c) 25 (d) 40 

Let R, and R, respectively be the maximum ranges up 
and down an inclined plane and R be the maximum range 
on the horizontal plane. Then R,,R, Ry are in [2003] 
(a) HP (b) AGP (c) AP (d) GP. 

Two particles start simultaneously from the same point 
and move along two straight lines, one with uniform 


velocity uw and the other from rest with uniform acceleration 


f. Let a be the angle between their directions of 
motion. The relative velocity of the second particle w.r.t. 


the first is least after a time [2003] 
(a) —e (b) wee « £ ese @) using 


Two stones are projected from the top of a cliff h metres 
high , with the same speed u, so as to hit the ground at 
the same spot. If one of the stones is projected 
horizontally and the other is projected horizontally and 
the other is projected at an angle @ to the horizontal 


then tan 9 equals [2003] 


2 2u u u 
(a) fz (b) # (0) 22, (d) 2 | 


A body travels a distance s in t seconds. It starts from rest 
and ends at rest. In the first part of the journey, it moves 
with constant acceleration fand in the second part with 
constant retardation r. The value of t is given by [2003] 


1 
(a) 24 + 7 (b) 24 a 1) 


= (@) 2sf+n 


© 77 


for 


122. 


123. 


124. 


125. 


126. 


The resultant of forces P and O is R . If O is 
doubled then R is doubled. If the direction of Q is 


reversed,then R is again doubled. Then P? :O7 :R? is 
[2003] 

(a) 2:3:1 (b) 3:1:1) (©) 2:3:2) @) 1:2:3. 

A couple is of moment G and the force forming the couple 


is P .If P isturned through a right angle the moment of 


the couple thus formed is 7 . Ifinstead, the force p are 
turned through an angle a, then the moment of couple 
becomes [2003] 
(a) Hsina-—Gcosa (b) Gsina-—H cosa 


(c) Hsina+Gcosa (d) Gsina+H cosa. 


A particle acted on by constant forces 4/ + 7 —3k and 
31+ j—k is displaced from the point i+2j—3k to the 


point 51+4j+k. The total work done by the forces is 
[2003] 

(a) 50 units (b) 20 units 

(c) 30 units (d) 40 units. 

A bead of weight w can slide on smooth circular wire in a 

vertical plane. The bead is attached by a light thread to the 

highest point of the wire and in equilibrium, the thread is 

taut and make an angle 9 with the vertical then tension of 

the thread and reaction of the wire on the bead are 

(a) T=wcos@ R=wtang 

(b) T=2wceosQ R=w 

(c) T=w R=wsind 

(d) T=wsing R=wecot9 

Thesum oftwo forces is 18 N and resultant whose direction 


is at right angles to the smaller force is 12 N. The magnitude 
of the two forces are [2002] 


(a) 13,5  (b) 12,6 (d) 11,7 


[2002] 


(c) 14,4 
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Hints & Solutions 


2 4 6+142 1847 
1. (a) acos0 =beos( 0: *) = coos( 0: *) =k = 
3 3 A+1  (A+1)? 
k k k 84 18a? 
a= 2 c= 4 tag 7 Dy = 
ese cos(0+ 7") cos( 0+) tD 
3 i 
Let ——=t 
Al 
4n 2n 
cos as +cos0+ cos oars => 187? —8¢ = 0 = 24(9t -4) =0 
ab+be+ca =k? rr P 
cos( 0+) cosd-cos( 0+] >t=0,— 
3 3 9 
xn 4 4 
ie BU: 
cos§+2cos(0+7)- cos() . 
2 3 
=k 5 4 a+l a a 
cosd-cos( 0+) -cos{ 0+ 4] 3. (1.0) a a+l a |=0 
7 7 a a atl 
[ 1 ] 1 
cos 8 —2cos0-— 3a+1=0 => a=- 
~ 7 2 -0 3 
cos 9-cos C + 2n) “COS (0 + An) NE given vectors 
L 3 37 | + 25 1% i 4-3-f 
Ll 1 
a ee (2i- j-k) 


(ai +bj +ck)-(bi + cj +ak) 
jG 
Re +e VP +e +a Ga J 


=ab+be+ca=0 7. we. 
a ae 


1 
b=5 
° Nie 59S See 
2. (0.8) ow, PG=5 : 
Let position vector of A and B be g and & respectively. » | 
tJ 
— 1 
— b+ FXq=—|- - 
-. Position vector of P is OP = . a 9 1a ; 
A+1 -l1 -l 2 
A:1 1 
———_—q— ——Oo . i 
y b a 54 -D-F2-Y +4042) 
[Pas | 2; 1,3 
ve me agape 
Given OB-OP -3| OAx OP? =6 <fee n ee 


2 


. (0b +4) b +a 
es db +4 3/4 Ab +a 


[ hel) : rA+1 


ee ee ar 1 
ae lar 3 > Peal =; 


@b+i\b? 32? xb P=6 3(B.G)? —A\F xgf =0 
A+] (A+1) 


meq7q) es 


4. 
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(b) Let vector be X[(a +b) x(a —b)| 
Given, a =3/ +27+2k and b =i +2j-2k 
a@+b=4)+4j and 4@—b =274 4k 


vector = A[(4? +4j)x (27 +4k)] 


= N16i -16j —8k] = 8A[27 -27-K] 
Given that magnitude of the vector is 12. 
1 


12=8)A| J44+441 SIAl= 5 


required vector is +4 (27 -2j—k) 


(b) Volume of the parallelepiped is, 


1A 1 
y=|0 | Al =\1ay4aag+1can| 
7 0 1 
=|13-At+1| 
Let f(x) =x39-x4+1 
On differentiating, f ‘(x) =3x’- 1 
Now, f ‘(x) =0 


Sx Fa as 
and f “(x)= 6x 


1 
Since, f“ (=) >0 


x= WB is point of local minima. 


3 


For A=X,, volume of parallelopiped is zero. 
vectors are coplanar. 


(b) Let, three vectors a, b, c are coplanar, 


then [a,b,c] =0 
1 3 

= L Fl ape tgp 
a —2 3 


no real value of ‘a’ exist. 
set Sis an empty set. 


(d) Let cos a, cos B, cos y be direction cosines of a. 


T T 
*. COSQ =COSs cos B = cos r and cosy = cos 


=> cos? = - cos? = +cos*0=1 rl 
3 4 4 


> cosd . > 8 =— or — 
3 3 


(a) «: Three vectors (ui+j+k),@+uj+k and 


(i+ 7 + wk) are copalnar. 


wl ol 
lou 1) _9 
1 lou 


ww —1)+1—-pri—p=0 
(1—w[2—pw(u+ 1)]=0 
(—p) [Ww +pu-2] =0 
w=1,-2 


UUUY 


Therefore, sum ofall real values = 1 -2 =-1 


@ - @,b and@ are coplanar 


| 
Lh. ~. evp 
24 C4) 

=> AB-A-16+2(8—A2+1)+ 4(4—20)=0 

=> -22-91+18=0 

ie, (A—2)(A—3)(A+3)=0 

For A=2, @= 27+4j+3k 


For A=3 or-3, ¢ =2a => axe =0 (Rejected) 
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(d) Since, the angle bisector ofacute angle between OA 
and OB would be y=x 


B(N3) 


AW3,1) 


3 
Since, the distance of C from bisector = Wey 


=> pot 2B=43+1 
B=2orB=-1 


Hence, the sum of all possible value of B= 2 +(-1)=1 
(a) Let @ and B are collinear for same k 

ie, G=KB 

(A-2) G45 =K(44—2) G +35) 

(A-2) G@+b =MAA—2) G+3kb 

(A-2—-k(4A—2)) ath (1-3k)=0 

But q and 4 arenon-collinear, then 
A-2—k(4A—2)=0, 1-3k=0 


1 1 
= k= 3 andh—-2- 5 (44-2)=0 


3XA-6-4A4+2=0 
i 


@ -t,4& bare coplanar 
“i =A(axb)xa =A{a?.b-(a.b)a} 
= M-4i +8) +16k} =A'{-i+ 2 4+ 4k}. 
Also, t.b=24 => A'=4 
i =—41+8]+16k 


=> |aP =336 


ol 
ony 


(c) Position vector of centriod G = 


ol 
a 


Position vector of circum centre C = 


14. 


15. 


a 2Cte 

3 
3G =2C +r 
a a+b+c 
r=3G-2C = (atbtc) { ; ) 
_atbte 

2 


(c) We have, 
AB+BC+CA =0=>BC=AC-— AB 
Let M be mid-point of BC 


Nope [fe au" 
2 2 
A 
M C 
Also, we have 
AB +BM+MA =0 
5, AG-AB 
2 
os Ge ee ay 


= |AM|-33 
> > > OS 
(b) Since, wu and v arecollinear, therefore ku+ v =0 


> > 
=>[kK(a—2)+2+3a] a +(k-3) b =0 (1) 
> > 
Since a and } arenon-collinear, then for some constant 
mand n, 


> 5S 
ma+nb =0 m=0,n=0 
Hence from equation (i) 
k-3=0 > k=3 

And k(a—2)+2+3a=0 


2 
=>3(a-2)+2+3a=0 > ier 
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16. (©) Leta@=/-27+3k,and @=71+ 7 +(2r-Dk ee: anil es. 
Since, ¢ is parallel to the plane of g and § therefore, _ a 
1): 1). 
aG»b and @ are coplanar. .. Their resultant along AD -(A)ie(4) J 
=. “. Magnitude of resultant is 
r 1 2r-l AB) \ AC AB? + AC? 
>1(6r—-34+1)+2(4r-2+n+3(2-3n=0 [ AC? + 4B? = BC?] 
>6or—2+10r—4+6-9r=0 
BC 
>r=0 = 
17. (©) As per question ae 
a+3b=Ac (i) 
rere mt) 
On solving equations (1) and (ii) he 
(1+3n)a-(A+6)e=0 ie gD 
As G@ and @ arenon collinear, AC 
1+3u=0 and 1+6=0 
Bh a ne Av NB 
From (i), a+3b+6c =0 1 A 
18. @) The given vectors are coplanar then aa 1 
a "" AABC ~ ADBA 
1 q 1)=0 BC AC BC 1 
lir AB AD ABxAC AD 
1 
=> p(gr-1)+l(1-r)+1(1-¢) =0 . The required magnitude of resultant becomes TF . 
> r +l-r+l =0 
par~ P @ 21. (a) PA+AP=Oand PC+CP =0 
par (p qtr)=-2 ete 
ae = => PA+AC+CP=0 _....@i) 
19. @) -: a@ liesinthe plane of b and é Bs py es 
es ee Similarly, PB + BC + CP =0 (ii) 
ad=b+he Adding eqn. (i) and (ii), we get 
of +27+Bk =i +7 +Aj +k) PA + PB + AC + BC +2CP =0. 
a=1,2=1+r,B=A Since AC =-BC  & CP =-—PC 
pi eas ae => P+ PB-2PC 
>} ALTERNATE SOLUTION 0 
- @ bisects the angle between 6 and Z. 
. @=b+0) 
eae, oe AGEL) 
=> ai+2j+pk = ————— 
j+B a 
‘ . A C B 
Sal sie eee a 22. (a) Vector ai tajt+ck ,i+k and ci+cf+bk are 
=>a=B=1 coplanar 
20. @) Ifweconsider unit vectors i and j in the direction aaee 
1 1 1 0 1|50>¢*=ab >c= ab 
AB and AC respectively and its magnitude TB and WTa oo h 


respectively, then as per quesiton, forces along AB and 


AC respectively are “.cis GM. ofa and b. 
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25. 


26. 
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(c) If vectors G@+2b+3¢,Ab+4¢, and (2A-1)é are 
12 3 

coplanar then (0 A 4 |=0 
0 0 2A-1 


1 
=>A(2A-1)=0 > A=0 or 5 


.. Forces are noncoplanar for all A, except 4 = 0, 5 


(c) Given that @+26 iscollinear with @ and 4 +32 is 
collinear with a 


Let @+2b =1é and b +3¢ = sd, where tand sare scalars 
. G@4+2b4+66 =t6 +66 
=(t+6)é [using d+ 2b =12] 
= Ac, where 1 =t+6 

(none) Given that 
A a (7, 4,7),B ~~ d, 6,10),C =( 1, 
and D=(5,-1,5) 


3; 4) 


AB = (7-1)? + (446)? +(7-10) 
= 36749 =7 


Similarly, BC =7, CD =V/41, DA=\I17 
None of the options is satisfied. 


aa 1+@ 


(c) Given |p 6? 14+57/=0 


2 1a @ a 


+|b Bb? B}=0 
2 l 2 3 


laa 


=(l+abc)l_ b b7/=0 
lee 
Given that (1, a, a2), (1, b, b’) and (1,c, c?) are non-coplanar 


la a 


1b Bb #0 (given condition) 
lee 


l+abc=0=>abc=-1 


27. 


29. 


30. 


(d) A 


57-27 + 4k 


B D Cc 
Given that AD is median of AABC. 
(34+5)i+(0-2)7+(44+4)k 
5 = 
[4D| = Vi6 +16 +1 = 33 
(4) 
Let angle between @ and b be 0. 


|@+b |= V1+1+2cos0 =2 


. AD= 


4i—j +4k 


cos 2 
5] CE-la {b= 1] 


ae _ O 
Similarly, | @—b |= 2|sin ;| 


+ 


So, V5la+5)+\a- | 5 


sin — 
2 


-» Maximum value of (a cos@ + bsin®@) = Va? +b? 


. Maximum value = 2\/(V3)? +(1)* = 4. 
(1.00) 


/R4+5 = 13 


0 
cos — 
2 


Squaring both sides we get 


[zP + 2254/97 =|¥P 
=> 2X.7+7-~=0 i) 


Also 2¥+Ay and y are perpendicular 


2X pap yp =0 ..(ii) 
Comparing (i) and (11), 7 =1 
(6.00) 


«+ Projection of 6 on @ = Projection of Z on a 


Gb =4-2 

Given, b-é =0 

|\d+b-é[P=|4P +|bP +|éP +24-b -2b-G-24-2 
=4+16+16=36 

=> |a+b-éP=6 

(2) 

|@|=|6 He \=1 
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SEDGE ce a= se it3s i+j—4k) 
Now, |4 +25? +|4 +227 3y2 
=2|Gf 4/5 4/7 44(@-5 44-2 =2 = 7p Oit4s-4b) 

32. (8) Let P(1,—1,3), O(2,—4, 11), RC, 2, 3) oo 
and S(3, -2, 10) Compare with @=ai+2j+Pk 
Then, PQ =i-37+8k 4u _5 _ 32 

3/2 m9 


Projection of PO on RS 


PO.RS 4+12+56 BeeT ey aks 


[Rs| V4? + (42 +7) ie G.k+2=(i4+2]-2k)-k+2 
=2+2=0 
35. (b) - 5=2a 


33. (b) It is given that i =i+j+ak, =it+j+3k and 


laa as a A; +(3-A) J+Of=4) +20, F +66 
Volume of parallelopiped = [4 . V . w] * 3-2=21, (1) 
114 ais perpendicular to c 
=> t+l=/1 1 3 A4+3=4+1>A=20rr =4 : oe 
oe ase 
aye 6+ 6A, +3(A,-1)=0 
For 4=2 2+2A,+2,-1=0 
weit? A => A,=22,-1..2) 
Vov6 6 =] 
For 27=4 Since gin satisfies equation (1) and (2). Hence, one 
Q= 2+1+4_ 7 of possible value of 
V6vis 63 


1 
34. (c) Angle bisector between b and € can be Ms 2° el a 


G@=KMb+c) or G=p(b-c) oer 
36. (b) Projection of 4 on g = peace ya Me So iors 
wann[ 4 ee) 


b +b, +2 
v2 32 According to question <7 =vl+1+2=2 

bi 37+i-j+4k] => b+b,=2 (1) 

3v2 Since, g+ is perpendicular to ¢. 
= pla 2} + 4h Hence, g-@+h4-G =0 

=e => 8+5b,+b,42=0  ..(2) 
Compare with a =ai+2j+Bk From (1) and (2), 
o b,=-3,b,=5 
ag => p=3.i+sj+v26 
a@=414+27+4k |b|=/9+25+2 =6 
Not satisfy any option 37. @) AB=-4i+27+(p+Dk 
Now consider @ = p| a Ei AC = 21+ (q-1)j—-3k 

V2 w2 


AB L AC 
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38. 


39. 


40. 


=> ABAC =0 


Cc 


A B 


8+2(q—-1)-3(pt+1)=0 

3p —2q+13=0 

(p, g) lies on 3x —2y + 13 =0 
3 

slope = 5 

.. Acute angle with x-axis 


(c) Let [AB| =a, AD| = band [Ac =¢ 


We have AB + AD = AC 
D 


a 


A 


a 
On squaring both the side, we get 


2 2 9 
[AB + [AD] +2 AB. AD =|AC| 
=> a2+b2+2 AB. (-DA) =c2 
=>2AB. DA =a2+b?-¢? 


=6+2E 8,9 >6+(-3) 


2 


> [e+ pf +|p+2 


(c) Given |2a-b| =5 


V(2|ap?+|8 2 -2x|2a|)5 |cos® = 5 
Putting values of |a@| and |b |, we get 


(2x 2)* +(3)? —24cos0 = 25 
=> cos8 = 0 


41. 


42. 


43. 


M-475 


|24+b| = V16+9+24cos0 = J25 =5 
(b) Let angle between dand¢ be 0. 


" > 
Now, 4—V35+é=0 


=> (4+0) = 3b 
> (4+6¢).(4+¢) =3(b.b) 
=> Gat+ae+ed+eé=3xl 
=> 1+2cos0+1= 


1 
cos O= 5 0= 


> 


> - 
(b) Let d=b+rc 
 d =i4+2j-k+00 + j-26) 
= (14A)P+(24A) 7-4 20k 


> > > 
If @ be the angle between d and a , then projection of d 


> > > 
or (b+ c) on a 


—s 2S 
> Ae d.a |_d.a 
=|d|cos0 =|d | nee = 
|\d||a| |a| 


_ 2A) = (A+2)-QA41) _ A= 


V4+4141 V6 


> 9 9 
But projection of d on a = : 


A+] [2 24742041 2 
aan - 
V6 3 6 3 
42+24-3=0 => 224+32-A-3=0 
MA+3)—1(A+3)=0, > A=1,-3 


> > x 4 _ 
when A=1, then b+A c =21+3j-3k 
—> > x P i 
when A=—3, then b+A c =-2i-—j+5k 
(b) Let ABCD bea parallelogram such that 
AB=q, AD = pand ZBAD be an acute angle. 


We have 


B Cc 


From triangle law 


44. 


45. 


46. 
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meq76 es 


Ct 
1 


Let 7 =BX=BA+AX =-g+245 
|p 

(©) Given that @=4+2b and d=54-45 and 47. @ 

lal = [6] =1 

Since é and d are perpendicular to each other 

.  G-d=0 


=> (4+2b).(5d—4b) =0 
=> 54+64-b5-8=0 
= 


>o=- 


i$== => nese 
2 3 


(a) Letat+b+c=0>(at+b)=-c 


=> (at+bP=c 
=> @+h+2ab=c 
=> 9+25+2.3.5 cos8=49 
‘ > > > \ 
ie i hci 
1 T 
* cos8=—> 0=— 
2 3 


(dd) Let xi+ yjt zk be the required unit vector. 


Since a is perpendicular to (a7 + 2k) . 
2x-—y+2z=0 


Since vector xi+yj+zk is coplanar with the vector 


iA pak and +97 =k, 


xit+ yj+zk =p (i+j—-k) + q (2i427-K), 
where p and g are some scalars. 


=> xtyjt+zk = (p+2q)i+(pt+2q)j-(p+qk 
> x=pt2q,y=pt2q,z=-p-q 
Now from equation (i), 
2p + 4q —-p-—2q-2p-—2q=0 
—_p=0>p=0 
x= 2q,y=2q,z2=-q 


Since vector xi+ yj+zk is a unit vector, therefore 


|xityjtzk|=1 


=> x“+y°+z"> =1 
x2 H yr 2 1 
Aq? } Aq? } i 1 
1 
97 =l>q=te 
q q 3 
1 2 2 
When g = —, thenx = —,y= —,z= 
a3 ee 3 
1 2 2 1 
When g = ——, then x ‘ ie 
ee nn ee 
; ; : 2- 2~ 1> 
Here required unit vector is -i+—j-xk 


48. 


49. 


50. 


51. 


O Y 
In a parallelogram, diagonals bisect each other. So, mid 
point of DB is also the mid-point of AC. 
Mid-point of M = 27-7 
Direction ratio of OC= (1, —5,—5) 
Direction ratio of OM = (2, — 1, 0) 
Angle 0 between OM and OC is given by 


(1x2) +(-5)(-1) +(-5)(0) 


a2? +(-1)? lay? +(-5)? + (23)? 


cos§ = 


24+5 7 
V5V51 5/51 
> > 
Projection of OM on OC is given by 
|OM|.cos @ V5 x i 
VsxJ51 51 


(d) Given that, @,b and @ are mutually orthogonal 
. G.b=0, b.2=0, 2.4=0 

=> 24+4+u=0 i) 
A-1+2u=0 ..(ii) 

On solving (i) and (ii), we get A =—3, u=2 


(d)_ Clearly a= 52 


= a||¢ and are opposite in direction 
.. Angle between a and @ is 7. 
(a) CA=(2-a)i+2j; CB =(l-a)i-6k 


[= e418 | 

CA-CB=0 => (2-a)(1-a)=0 
=> a=2,1 
(c) Projection of v alongu = ia =Vu 

u 
etees 7 - Wu Le 
projection of walongu = rl =Wwu 
u 

Given ii = wii w(1) 
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Also 3. =0 [ BLY] (2) 


Now |#-¥+ 0/7 


=|aP +|8P +|wP -20.5 - 29.04 2.9 
=1+4+9-+0[ From (1) and (2)]= 14 


-|a@-F +0 Vi4 


(c) Giventhat @+5+2=0 


=> (4+b+2)(4+b+2)=0 


=a? ay él 


(a) Given that, a+ B+ 


> > >)2 
=> |a+b+c|=0 


> 
=>|aP4 


77S OS 

=> 25+164+9+2(a-b+b- 
Sei ies te ie te 

=>(a-b+b-c+c-a)=-25- 


a es 
w[a-b+b-ct+c-a|=25- 


2 > > > > > > 
(a) Given that a+b+c=0> b+c=-a 
> OS > 2S 
=>|b+¢eP=|aP=57+3?4+2b-c =7° 


> FD 
=>2|b|| c|cos0=49-34=15; 
=>2%x5x3cos9=15; 


60° 
e=5 > 


cos@ = 1/2; 


(b) We know that the volume of parallelopiped 58. 


=[a 5b 7] 
1 lon 
2 4 —n|=158 
ln 3 


=> (12+n*)-1(6 +n) + n(2n—4) =158 


= 3n? —5n-152=0 
= 3n* —24n +19n-152 =0 
=> 3n(n —8)+19(n-8) =0 


-l 
n=8orn= 


=>n=8 (n> 0) 


59. 


“@=itj+8k, b =27+4j-8k and 


56. 


57. 


t= +87 +3k 
© =1484+24=33 


b-€ =2+32-24=10 
(d)_ It is given that 


| al 


i j ik 

fijaae ae". oo laa ee 
— x -l 
7 72 x 


=> f(x) =x? -27x+26 
=> f(x) = 3x -27 
For critical point f(x) = 0 


> 3x? -27=0>x=-3,3 


7: i 

——_}+—_ 
3 3 

Max. Min. 


The local maxima of f(x) is, x) =—3. 
Then @-5+5-€+¢-@ 
= —2x —-2x-3-14-2x-—x+7x+443x =3x-13 


So, value at x=%),=a-b+b-€+e-a=3x-13 


=3x(-3)-13 =-22. 
(18) 


ix(axi)=(-i)a-(@-a@)i = j + 2k 
Similarly, j x (@ x j) =27 +2k, 


kx(@xk)=2i+j 


| J+2KP +[2242k P +] 2247? =54845=18. 


(30) 6.2=10 = |B| eleos( Z)=10 


Since, is perpendicular to the vector 4 xé , then 


a.(b xé) =0 
Now, |@x@xé)|= alsin =) 
= V3 x{p|lé|sin 21 


Hence, 


ax(b xé)|=30. 
(c) ax(bxé)=ax(bxa) 
=> ~(Gb)é =(G.a)b —(G.b)a 


meq7g 


60. 


61. 


62. 
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> 46=67-j7+/)-40-27-h 


4é =2)-27+2k 


=> e= 50+ j+h) 


(c) B=B;-B> (1) 
Since, B> is perpendicular to q. 
.Bo.G =0 

Since, Bi is parallelto gq. 

then Br =Aa (say) 


GB =4.B, —G.B> 


=> 5=ho2>5=2% 10 (-- |& |= vi0). 
ages Bee 
2 2 
= _& 
aay 


Cross product with B, in equation (1) 


= Bx By =—By xB, 


> gee) ey es ee sete Bx a 
=> Bx By = B, x By = Bixp => 
Au jk 
= Bix B2=—P -1 3 

3 1 O 


1 > 4 a 1 nN a A 
=5|-# — j(-9) +k(5) | =5[-3 +9) +5h | 
dd) Let @=i+j+k and 6 =(+2j7+3k 


‘. vector perpendicular to G@andb is a@xb 


63. 


64. 


65. 


ij k 
—. . fl 1 si-27+k 
-axb = 

12-3 


Now, projection of vector @ =27+3j+k on gxb is 


(b) Given, @=37+2j+xk and b=i-j+k 


me 


= (2+x)i +(x—-3)j-5k 


|axb |= (2+)? +(x—3)? +5)? =r 


== W422 44x42 +9-—6x+25 


— V2x* -2x+38= a? vet )e38 : 
4 a 


2 
,(._1) , 75 75 3 
= ,/2 + = >re5,JH 
[x 5) 2 Ng PrN 


(a) Since, a, b and Z are three unit vectors 


|a|=|5|=|c=1 


dy tee ee be 
Then, ax(bxe)=> 


(a-c)b—(a-b)c = 56 
= ee, 
ac 5 = 


cone 1 yng 
|a||c|cosB oon ale eosin 


=> B=60° and a=90° 
Hence, |o— |= |90° — 60°| = 30° 


@ ~ |axéP=|aPl|eP -(azy 
=> |-bP=2|¢@P?-16 > 3=2]é/ -16 


19 
=> |éPa> 
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66. (b) Suppose angular bisector of A meets BC at D (x, y, z) 


Using angular bisector theorem, ey ee er eo en 


AB _ BD G@+2¢=-2b > (@+2c)-(@ +26) =(- 2b) (- 2b) 
oO ee > G@-G+46-64+44-2=4b-b > 14+444a-6=4 
BD _ (4-2? +037" + 8-4) 4 
> a4-¢=— 
DC (4-2)? +(7-5)?+ 8-7" 4 
22442442 6 “ \a-¢) +|a@ x2) =1 (4 isunit vector) 
Yee ap 3 Ese. oe 
> —+|axé =! 
A(4, 7, 8) 
i 15 _ V5 
> | | 16 |axé os 
69. (c) Given: 4=21+j-2k, b=i+j 
=> |al=3 
axb=2i-2j+k 


axbl-v274+2741? =3 


We have (4xb)xé=|4xb||¢| sin 30n 


B(2,3, 4) D(x,y,2) C2,5,7) = |@xB)xé[=3]é.5 3=3)€1-5 
ited (2 (2)+M2) QES)+O@) ~ [é|=2 
2+1 2+1 Now | c-a| =3 
(2)(7) +) | On squaring, we get 
2+1 ef +[a’ -24¢ =9 > 44+9-2a6=9 
Pepe (¢ 13 18 => ac=2[-ca=a6] 
o— 7 3° 3° — + ~ my eo O RES 
‘ _ (aa \GB7+40.0+)) (i+j) 
Therefore, position vector of point Po, erly + 18k) 70. (b) b= I 3 al: (a i 
67. (a) - G@=i+j+k>|al=V3 3G +f) _3@+/) 
& G=j-k>|é|v2 V2xV2 2 
Now, a@xb =é (Given) b +b2 =b 
o's} cs ey . ai) yess x A SA OK 
= |a| | sino =| bn = BB = Gi+4H)-S0+)) 
= |a||b|sino = V2 [i] =. oe ae 
7 => |b =-=i+2j+4k 
Also @-b =3 2.2 
= |a||b|coso = 3 wei] 2 a3 
Dividing [1] by [ii], we get _ 3 3 
V2 2 & b xb = 5s a 0 
tan0 = “. sin@ = 
3 Vil 3 3 
Substituting value of sin8 in [i] we get "> 9 + 
24 2 
Jifp| 2-2 ~ > _ va ve pl9.9 
blz = Bxh = i(6)-j(6+8{-2+2 
eet => i 6) +h 


v3 


meagg, ——y 


71. 


72. 


73. 


74. 
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(b) Let; d, =81-67+0k & dy =37 +47 -12k 75. 
a ae 
ld:xd2|=8 -6 0 |=|727-(-96) j-+504| 
a 4A =12 


=> |d;xd |= 16900 =130 


1 1 
Area of parallelogram = rl xdp| = 5 x130=65 76. 


(b) ixd a8 645) 

Jia. [32 
b+ ¢ 

2 y 


=> (a-c)b—(a-b)é = 
On comparing both sides 


oe me 
2 


cos 0 = 
[:2 aand bareunit vectors] 


where 0 is the angle between a and b 


gat a7, 


6 
© Gxbyxé = Yala 
Sy oe 1\-y)-)- 
= -ex(axb) = 5) 8 
> -(66)a+(ca)b = Sola 
=> -lfelcosoa +(éa)é = —|olela 


-: a,b,c are non collinear, the above equation is 
possible only when 


— cos0 = 5 and c.a =0 


1 
Q= -~ 
=> COs! 3 


2V2 
=> sind= ae ; Oe II quad 
@) ja+b]=v3 
angle between a and b is 60°. 


axb is 1 to plane containing a and b 


c=a+2b+3(a xb) 


c= det +4b[ +2.2)a\° cosoo%n +33) [5]sin 60% 2 
+3la|[b|sin 60°.n2 


n Je n2 


ef =(1+4+2)4 9x2 


2fe|= V5 


el =7427/4=55/4 


78. 


(b) L.H.S= (axb).[(6xc) x(cxa)] 

= (axb).[(bxc.a)c—(bxcc)a] 
=(axb).[[bca]c]  [bxc.c =0] 

=[a be](axb.c)=[abcfP 

=[axb bxc cxa]=[abe? 

Sor=1 

(c) Let = 3f-6j7-k, jy =7+4j-3k and 
Z = 3/-4}-12k 


i j ik 
Now, ¥xj =|3 -6 —l] = 2274+87+18Kk 
1 4 -3 
sets 
Projection of Xx y on 7 = oie 
Z 


22(3) + 8(-4) +18(-12) —182 
V9+16+144 13 
Now, magnitude of projection = 14. 
@) Let, @= ai t+bj+ck 


14 


Given, 2 x (+2j+5k) = 6 


ij 
>a b cl=6 
12 5 
(5b —2c)i —(Sa—c)j +(2a—b)k = 07 +0) +0k 
Comparing both sides, we get 
5b - 2c = 0; 5a—c=0; 2a-—b=0 
or 5b = 2c; 5a=c; 2a=b 
Also given |é [= 60> a* +b? +c? = 60 
Putting the value of b and c in above eqn., we get 
a’ +(2a)* +(5a)” = 60 
=> a’ + 4a? +25a7= 60 => 30a = 60 
a=2 
a= tV2;b= 2V2;¢= 5y2 
Now, ¢ = ai +bj +ck 
1 € = (3) 42/97 +528 
Value of @ .(-7i +27 +3k) is 
(V2? +2V2j+5V2) (77 +27+3K) 
= -7V2+4/24+15V2 = 12V2 
> =~ re > ‘i ‘“ 
@ a=2i+j-2k, b =i+j 
= 
=> |a|=3 


se 


> 5D 


and axb=|2 
1 


k aA 
2|=2i-2j7+k 
0 


Re RN 
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—s 
|axb |= V4+44+1=3 
> 5 


> FD 
Now, | c -a|=2V2 > |c -a/? =8 
a ee 
=>|c-a|.(c-—a)=8 
> > >> 
>\|cf lal 2c.a=8 


> > 
>|cP+9-2|c|=8 
> > 
((¢|-I)? =0 > Je |=1 


> > > > > > 1 3 
“| (ax b)xe|=|axb|lc SRE Sone = a 


(ce) (ixa-b)i+(jxa-b)j+(kxa-by)k 
= (7 -Gxb)it+(j -Gxb)j+(k-axb)k 


= (@xb)i +(@xb)j +(@xb)k =G 
(c) Statement - | 
The vectors G,b and @ lie in the same plane. 


=> a,b and ¢ are coplanar. 
We know, the necessary and sufficient conditions for 


three vectors to be coplanar is that [abc] =0 
ie. G-(bxé) =0 
Hence, statement-1 is true. 


(b) Let u=j+4k, v=i-3k and 


k 
4| =i(-3)-j(-4)+4(-1) 


3 


Now, (u x v) w= (37 +4} - &) (cos Qi +sin 0) 
=—3cos0+ 4 sin0d 
Now, maximum possible value of 


|-3cos 0 +4 sin 6| = \/( 3) (4) =/25 =5 


(a) Statement-1 
Points (1, 2, 2), (2, 1, 2), (2, 2, z) and (1, 1, 1) are coplanar 
then z= 2 which is false. 


1 -l 0O 
1 0 z-2)/=0 
0 -l -il 


> 1(@-2)+1-)=0>253 
Statement - 2 is the true statement. 


(a) Since q=i-27+3k,b=274+3j—k and 


c=hM+j+(2a -1)k are coplanar 


84. 


85. 


86. 


87. 


therefore [a b 2] =0 


1 2 Xn 
Le, |-2 3 1 |=0 
3 -1 22-1 


=> 1(6A—2)-—2 (—4A-1)+A-7)=0 
=> (6A—2)+8A+24+2+2A-91=0 
=> 7h=0>/1=0 


(c) Given that 2b 40, ad =0 

Now, bx@=bxd 

= G@x(bxé)=ax(bxd) 

= (G.C)b —(G.b)é = (a.d)b —(a.b)d 
=> (a.b)d =-(G42)b +(Gb)E 


(@) (2a-b).((@xb)x (G+ 26) 

= (24-b)-((@xb) xa+2(G4xb)xb) 

= (24—b)((a.a)b —(G.b)a + 2(G.b)b —2(b.b)a) 
= (24—b)(b -0+ 0-24) 

From given values we get 


a.b =O and b.b =1 


= -44.4-—b b =-5 
(d) Given that 


@=bxa >b.e=b(bxa) => 5.6 =0 
= (bi +byj +bsh).(?- 7-8) =0, 

where b = bi +b) j+b3k 

b —b, —b; =0 (i) 
and @.b =3 => (j—k)(bi +b +b3k) =3 

=> by —b =3 

From equation (i) 

by = by +b; = (3463) +b3 =3+ 2b; 


b =(3+2b;)i + (3 +b3)j +b3k 
From the option given, it is clear that b, equal to either 
2or -2. 


Ifb,=2 then 6 =77+5j+2k which is not possible 
If b, =-2, then 6 =-/ + j-2k 


(d) «: u,v, w arenon coplanar vectors 


88. 


89. 


90. 


91. 
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=> 3p*—pqt2q?=0 
(“| a, ¥, w]=0) 


2p? + p?-pqt H+ =0 
a ie ar ae 
2 
q ia 
Dp Pr 4/4 


p=0,q=0,p=q/2 
This is possible only when p= 0, gq =0 


There is exactly one value of (p, q). 
(b) Given @=i+j+k, b=i-j+2k and 
C=xit+(x—-2)j—-k 


Given that ¢ lies inthe planeof a and b ,then a,b and é 
are coplanar 


[abc] =0 
1 1 

iel/l 4 2/=0 
x (x-2) -l 


1[1—2(¢—2)]—1[-1—2x]+ 1[x—-2+x]=0 
=> 1-2x+44+14+2x+2x-2=0 
=> 2x=4> x=-2 
(b) Given that |2u7x3v|=1 and @ is acute angle 


between aw and 4, |#|=1,|>|=1 


=> |20x3>|=6|z||>||sinO| =1 
=> 6|sn0|=1 > sin =~ 


Hence, there is exactly one value of 6 for which 

2u X39 isa unit vector. 

@ (@xb)xt=ax(bxTt),a@b #0,5.¢40 
(a.c).b —(b.2)a =(@.C).b —(@.b).e 


=> (ab) =(b.2)a => ale. 
(d)_ Given that 
a=i-k, b=xi+j+(—xk and 


é=yitypt(tx—pk 


io 4 
[ab @]=G(bx@)=|x 1 1-x 
y x |+x-y 


92. 


93. 


94, 


=l-y4 ax 4 youl 
Hence [a be ] is independent of x and y both. 
(b) Let G=aitayj task 


b =bitb,j +bxk 


A A 


C=Ci+Cyj ck 
Given that 


[»(a+5) 26 ne |=[a b+2 | 


A(a, +h) A(az+b,) A(a3 +3) 
=| 175, bs hs 
Ac] Ac Ac3 
ay a a3 
= by t cy b> t (S) by t C3 
bh by 
a +h ay + by a3 +b; 
=>14) by by b; 
Cy i) C3 
ay ay a3 


=|ht+c, byte, b+; 
bh by b; 

R, > R, — Ry in Ist det. 

and R) > Ry — R; in 2nd det. 


a4 a & qQ 42 4 
=> 4 b by bl = lq & 

Cy cp 63) | by 
=>a4 =-1 


Hence A has no real values. 


(c) Let @=xi+yji+zk 


axi Zi —yk laxil’ pes 


— 7/2 = /2 
ax j| =x? +2 and |axi| =x? 4y? 


Similarly, 


Adding all above equation 


~ 22 y. 42 J. 3-2 
=> lax? +|axj| +]axi| 


2/2 
= 2(x* by? +27) = 2a) 
(a) Given that (4xB)x@ => BIC | 
Clearly @ and 5 are non collinear 

ae st 1 
=> (a.c)b —(b.¢C)a ale ||e|a 
Comparing both side. 
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Vector Algebra M-483 


[0 is acute angle between b and Cl 


() @+¥-W).i-¥)x(¥-W) 


—V.(i X W)+ V0 x W) — W(X V) + W(t X W) —.(0 x W) 
We know that [4, a, b] = 0 

= ii.(V¥ x W) —¥.(ui x W) — Wi x V) 

= [ivw)] + [Vwi)] — [Wii] = 7.0 x W) 

(b) Normal vector of the face OAB 


i jk 
=ABxAC=|1 -1 2)=i-5j-3k 
Qa I 


Angle between the faces = angle between their normals 
5+5+9 


ae or = cos) 
43535| 35 35 
(a) Given that 7.7 =0 and v.n =0 


=> ni isperpendicular both u and v , 


cos 8 = 


x uUuxv 
n= 
|u| v| 
i j k 
1 1 0 
. (lt -1 Oo] 2% 
n 
V2 x V2 2 
|o.A| = |i +2 7 +3k).(-4)| =|-3| =3 


(c) Let @+b+@=F .Then G@x(4+b+2)=ax7 


>0+4xb+axé=axF 
F>ax7=0 


=>axb 


Cxa=ax 


Similarly b x7 =0 & @x7=0 
Above three conditions can be hold if and only if 7 = 0 


99. 


100. 


101. 


102. 


103. 


(b) Wehave axb =|3 —5 0) =39f=¢ 
6 3 0 


Also | a |= ¥34,|b = V45, |c|E 39; 
|a|:|B|:|c |= V34 :V45 339. 


1 
é=bxa =|0 

x y 
(a) [axb bxe cxa] 
= (axb). {(xe)x(exa)} 

» ax(bxc)=(a-c)b—(a-b)c 

= (axb)-{(m-a)e-(m-c)a)\ (where m=bxe) 
= {(axb)-c}-{(a-(bxo)} =[a b cP =47 =16. 


V3 


(b) Since, a-b=|a||b|cos = 4x2x~~ = 43. 


We know that, (a x b)* +(a-b)? =|aP|5 (7 
= (axb) +48 =16x4 


= (axby =16 
(a) Let Bbe the top of the wall whose coordinates will be 
(a, b). Range (R)=c 


u B (a,b) 


Lh” Cc 


<—a>p 


—_———_ ¢ — > 


B lies on the trajectory 
2 
x 


uw cos” a 


a 


y=x tana Lg 


=> b=atana er ee 
u~ cos a 


2u* cos* a tana 


=atana |1l— 


_ 


=atana u?.2sinacosa 


& 
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104. 


105. 
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a 


=atana u- sin2a 


& 


a 
=atana 1-3] 
R 


=> b=atana n-4 


Cc 


=> b=atana. (<4) 


Cc 


be 
a(c—a) 
The angle of projection, 
be 


> tana= 


a= tan”! 


a(c—a) 


(a) A 


In AABC 
» 132 =524+12?> AB2=4AC?+ BC 
=> ZACB=90° 


Mis mid point of the hypotenuse AB, therefore WA = MB 
=MC 
=> ZA=ZACM =0 
Applying Lami’s theorem at C, we get 
T, Ty 13kg 
sin(180-0) sin(90+6)  sin90° 
=> T,=13sin Oand T, = 13 cos 0 


5 12 
T =13x T) =13x 
} 3 and #2 B 


=> T,=SkgandT,=12kg 
(c) Given that : Force P= Pn, O =3n, resultant R= 7n & 


P'= Pn, O'=(-3)n, R'= VJ19n 


106. 


107. 


We know that R2 = P? + 0? + 2PO cosa 
> (7) =P24(3)2+2x Px3 cos a 
=> 49=P2+9+6Pcosa 
=> 40=P?+6Pcosa te (i) 
2 
and (vI9) =P?+(-3)2+2Px-3 cosa 
=> 19=P2+9-6Pcosa 
> 10=P?-6Peosa aes (ii) 
Adding (i) and (ii) 50 = 2P? 
> P2=25 => P=5n. 


(a) Weknowthat h= ; gt 


and h+ 400 = sera? 


h 
Q(t) 
400m 
P(t+4) 
Subtracting, we get 400 = 8g + 4gt 


=> t=8sec 
h= > x10%64=320m 


. Required height = 320 + 400 = 720 m 
(b) Let two velocities u and u at an angle 8 to each 
other the resultant is given by 


D C 


R2 =u? + u2 + 2u? cos0 = 2u?2 (1 + cos 0) 


=> R? =4u* cos?6/2 or R= 2ucoss 
Now in second case, the new resultant AE (i.e., R’) 
bisects /CAB , therefore using angle bisector theorem 
in AABC, we get 

AB BE u u/2 


AG EC R ula * 
0 
2ucos— =u 
= 2 
0 
> on =cos60° = —=60° 
or §=120° 
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Vector Algebra 


108. 


109. 


110. 


111. 


112. 


113. 


(d) According to question F'=3F cos@ and 
F=3Fsin0 F 

3F 
=> F'=2/2F 
=> F:F':: 3:22. F' 
(b) Let A and B be displaced by a distance x then Change 
in moment of (A + B) = applied moments 


=>(A+B)xx=H =i 


) As per question u cos 60° = v cos 30° 
(as horizontal component of velocity remains the same) 


B 


1 
>u--=yv- or 
2 2 
Y, 


ucos60° 
(b) For same horizontal range the angles of projection 


T 
must be a and —-a 


2 
2usin 0 ; 
h= 2 wee (I) 
& 
2usin (2 - a 9 
ty _ _ u cosa . (ii) 
& & 
Squaring and adding eqn. (i) and (ii), 
4 2 
& 


(a) Given v= amis component along OB 


1 1 
vsin30° 4.3 _v¥6-v2 
~ sin(45°+30°) 3 +1 8 
22 
(d) Time taken by the particle in complete journey 
T= oe + > =4 hr. 
4 5 


114. 


115. 


116. 


M-485 


A d = a 
verage spee ri ri 


. ie as 
Average velocity = a = a 


(d) Let /is incentre of AABC. 
.. IA, IB, IC are bisectors of the angles A, B and C. 


Now ZBIC =180 Z = 90° + : etc. 
Applying Lam1’s theorem at J 
A 


Cc 


A 
P:Q:R=cos—:cos—: cos 
aches rca aa 
(c) Since, the moment about A is zero, hence F passes 
through A. Taking A as origin. Let the line of action of force 


F be y =mx.(see figure) 


Moment about B = zm |F\=9 ....(1) 
vi+ m- 
¥ 
C(0,4) - 
(y = mx) 
A BG.0) 
4 - 
Moment about C= | F |= 16....(2) 
v1+ m 


Dividing (1) by (2), we get 
woe =>|F |=5N. 

4 
(c) Let forces be Pand QO. then P+O=4 
and P? + og =3? (2) 
Solving eqns. (1) and (2), we get the forces 


| ao 


( é 
ae a and ne a 


at) 
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117. @) Resultant of forces 7 
F=4)+j-3k+3i+j—-k=7+2j-4k “ Wee ed .(1) 
Displacement ; : 
er ea ee a ee When the stone projected at an angle 9, for horizontal and 
d=5it+4j+k—-(G4+274+3k) =414+2/-2k vertical motions, we have 
se u 
“. Work done = F.d = 28+4+8=40 
118. (a) Let 8 be the inclination of the plane to the horizontal 
and u be the velocity of projection of the projectile 
ue uw 
We have R =————— and R, =———__ h 
g(1+sinB) g(1-sinB) 
Adding above equations 
2 
1,1 2¢ i 12 poe R 
Ri R ue R Ry R gZ R= ucos®@ xt ....(2) 
“Ry, R, Ry are in HP. and h=~-u sin Kt Sgt? QB) 
119. (a) Let the two velocities be ¥, = uj and From eqns. (1) and (2) we get 
¥ =(frcosa)it (frsina)] Th 
tt u |— =ucos@xt 
&§ 
1 2h 
> t= — 
cos@ \) g 
a Putting the value of t in eq (3) we get 
u : 
Relative velocity of second with respect to first pa"! sin® /2h 1 ‘| _ | 
B=) -¥, =(ficosa—u)i+ fisina j SOREN Gs rc anata a 
—|2 2 2 2h 
=> |v =(frcosa—u)* +(frsin a) h=—u.|— tan0 +hsec” 0 
= ft? +u? —2uftcosa bail 
2h 2 
For |¥| to be min and max. we should have he a = tanO+htan” 0 +h 
eee ee [2 [2 
dt tan? 0—u —tan0=0;.. tan0 =u, /— 
pz u COS hg hg 
f 121. (a) Let the body travels from A to B with constant 
2 b> acceleration t and from B to C with constant 
Also—5— =2f? = +ve retardation r. 
dt Ik x rk y ‘ 
ie : : UCOS OL A t, B t, Cc 
. P| eae M fy leasbauine Hie If AB=x, BC=y, time taken from A to B =¢, and time taken 
120. (a) Given that the stone projected horizontally. For from B to C=t,, thens=x+yandt=t,+t, 
horizontal motion, For the motion from A to B 
Distance = speed x time => R= ut 2_.2 2 ——- 
and for vertical motion u o_o a =v =2f(-4=0) 
v 
> x%x=— wid 
0 oF (1) 
2 and v=utft >v=ft, 
v 
2h > t= (2 
> fo fe a, (2) 
& For the motion from B to C 
ye =u7 +2 fs 


R 
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Vector Algebra 


122. 


123. 


vy 


, 2r 
and v=u+ ft > 0=v-rt, 


> 0=-2ry y= 


v 
> h=- 


1 
Adding equations (1) and (3), we get 


ig Els 
z 21 f r 
Adding equations (2) and (4), we get 


ee era a 
1+ty a 


() R* =P? +0" +2POcos0 

When @ and R are doubled 

4R? = P* +407 +4POcos0 

When Q is reversed and R is doubled 
4R* = P* +Q* -2POQcos0 

Adding (1) and (3), 5R? =2P? +207 


=> 2P? +207 —5R? =0 


Applying (3)x 2 +(2), 12R? =3P? +607 
=> 3P* +607 -12R” =0 
From (4) and (5) 
P og RZ 
24430 24-15 12-6 
2) 2 2 
Pe? gp Pp = 25322 
6 9 6 


(c) We know that G=7 xp; 


|| =|F||z|cos@ 


G| =|7||p|sin® 


E sin(90° +0) = cos 6| 


3) 


(1) 


...(2) 


3) 


...(4) 


XG) 


124. 


125. 


126. 


G=|l[plsin0 nn (1) 
H=|F\|plcoos8 as (2) 
x=|F||plsin@+a) (3) 


From (1), (2) & (3), 
@ F=h +h =7i+2j-4k 


d = Positon Vector of B — Position Vector of A 


=4)+2j-2k 
W =F d =28+4+8 =40 unit 


(b) From figure 7TOW= 180-0; ZROW= 20 ; 


Z ROT= 180-0 


Applying Lami's theorem at O. 
T R W 
sin20 sin(l80—@) _ sin(180—0) 
=> R=WandT=2Wcos0 
(a) Given that P+ Q=18 
We know that 
P2+ 0? +2PO cos a= 144 
QOsin a 
P+Qcosa 


tan 90°= 


=> P+Qcosa=0 
From (2) and (3), 
O?- P?=144 > (Q-—P)(O+ P)=144 
144 
—_P=——=8 
g 18 
From (1), On solving, we get O= 13, P=5 


x=Gcosa+Hsina. 


M-487 


‘'’hree Dimensional 


‘ 
¢ 


' 


TOPIC 


1 


Geometry 


Direction Ratios & Direction cosines 
of a Line, Angle between two lines 
in terms of dc's and dr's, Condition 
of Parallelism & Perpendicularity 
of two Lines, Projection of a Point 
on a Line, Projection of a Line 
Segment Joining two Points 


Ifthe length of the perpendicular from the point (B, 0, B) (B 


. x y-l z+l, ]3 . 
#0) to the line, i 0 = 7 is 7’ then B is equal to: 


[April 10, 2019 (D] 
(a) 1 (b) 2 
(c) -l (d) -2 
The vertices B and C of a “ABC lie on the line, 
x4+2 y-l z ; 

3 = > = r such that BC = 5 units. Then the area 
(in sq. units) of this triangle, given that the point A (1, —1, 2), 
is: [April 09, 2019 (ID] 
(a) 5J17 (b) 234 
(c) 6 (d) 34 


If a point R(4, y, z) lies on the line segment joining the 
points P(2, —3, 4) and Q(8, 0, 10), then distance of R from 


the origin is: [April 08, 2019 ID] 
(a) 2vi4 (b) 2V21 
(c) 6 (d) 53 


A tetrahedron has vertices P(1, 2, 1), Q(2, 1,3), R(-1, 1, 2) 
and O(0, 0, 0). The angle between the faces OPQ and 
PQR is: [Jan. 12, 2019 (D] 


(a) cos! (27) (b) cos”! (#] 
31 35 


(c) cos”! (2 
35 


The length of the projection of the line segment joining 
the points (5, —1, 4) and (4,—1, 3) on the plane, x + y+ z=7 
is: [2018] 


10. 
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An angle between the lines whose direction cosines are 
given by the equations, /+ 3m + 5n=0and S5/m—2mn + 6nl 
= 0, is [Online April 15, 2018] 


(a) cos! (=) (b) cos (=| 
(c) cos! (3) (d) cos! (3) 


ABC is triangle in a plane with vertices A (2, 3, 5), B(-1, 3, 
2)and C (A, 5, 1). Ifthe median through A is equally inclined 
to the coordinate axes, then the value of (A? + p3+ 5) is: 


[Online April 10, 2016] 
(a) 1130 (b) 1348 
(c) 1077 (d) 676 


The angle between the lines whose direction cosines 
satisfy the equations /+m+n=0 and /*+m? +n? is 


[2014] 


Tl 
(a) ) 5 


wla ala 


™ 
(c) (d) a 

Let A (2, 3, 5), B(—1, 3, 2) and C (A, 5, p) be the vertices of 
a AABC. Ifthe median through A is equally inclined to the 


coordinate axes, then: [Online April 11, 2014] 
(a) 5A-—8n=0 (b) 8A—S5pn=0 
(c) 10A—7n=0 (d) 7A—10n=0 


A line in the 3-dimensional space makes an angle 0 


™ 
(0 <O< | with both the x and y axes. Then the set ofall 


values of 0 is the interval: [Online April 9, 2014] 


(a) ols 


EBD 83 


11. 


12. 


13. 


14. 


15. 


16. 


17. 
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Let ABC be a triangle with vertices at points A (2, 3, 5), 
B(-1, 3, 2) andC (A, 5, 1) in three dimensional space. Ifthe 
median through A is equally inclined with the axes, then 


(A, ) is equal to: [Online April 25, 2013] 
(a) (10,7) (b) (7,5) 
(c) (7,10) (d) (5,7) 


Ifthe projections of a line segment on the x, y and z-axes 
in 3-dimensional space are 2, 3 and 6 respectively, then the 


length ofthe line segmentis: [Online April 23, 2013] 
(a) 12 (b) 7 
(c) 9 (d) 6 


The acute angle between two lines such that the direction 
cosines /, m, n, of each of them satisfy the equations 


1+m+n=0and 2 + m?—n?2=0is: 

[Online April 22, 2013] 
(a) 15° (b) 30° 
(c) 60° (d) 45° 


A line AB in three-dimensional space makes angles 45° 
and 120° with the positive x-axis and the positive y-axis 
respectively. If AB makes an acute angle 6 with the positive 


z-axis, then 0 equals [2010] 
(a) 45° (b) 60° 
(c) 75° (d) 30° 


The projections ofa vector on the three coordinate axis are 
6, —3, 2 respectively. The direction cosines of the vector are 
: [2009] 


SI] bo 


—3 
a 


aon 


2 b 
= (b) 


(d) 6,—3,2 


Ifa line makes an angle of 1/4 with the positive directions 
of each of x- axis and y- axis, then the angle that the line 
makes with the positive direction of the z-axis is [2007] 


@) = (b) = 
n x 
() 2 @ 5 


A line makes the same angle 0, with each of the x and z 
axis. Ifthe angle B, which it makes with y-axis, is such that 


sin? B =3sin7 6, then cos”0 equals [2004] 
2 1 

(a) 5 (0) 5 
3 “2 

() 5 dd) 3 


Equation of a Straight Line in Cartesian 
and Vector Form, Angle Between two 
Lines, Condition for Coplanarity of two 


: TOPIC Lines Perpendicular Distance of a Point oes 
‘ from a Line, Shortest Distance between [is 
\ two Skew Lines, Distance Between two 
q Parallel Lines. 
18. Aplane P meets the coordinate axes at A, B and C respec- 


19. 


20. 


21. 


22. 


23. 


tively. The centroid of AABC is given to be (1,1,2). Then 
the equation of the line through this centroid and perpen- 


dicular to the plane P is: [Sep. 06, 2020 (ID] 
x-l_y-l_ 2-2 x-l_y-l_2z-2 

Oro | fo a 
x-l_y-l_ 2-2 x-l_y-l_2z-2 

Op 4 oT a 


If (a b, c) ig the image of the point (1, 2, —3) in the line, 
xt+l ’y-30 2 


5 aa , then a+b +c is equals to: 
[Sep. 05, 2020 (1)] 
(a) 2 (b) —1 
(c) 3 (d) 1 


The lines ¢ = (i — j)+1(2i +k) and 


r=(2i—j)+mG+j—k) [Sep. 03, 2020 (1)] 


(a) do not intersect for any values of / and m 
(b) intersect for all values of / and m 


1 
(c) intersect when /=2 and m= 5 


(d) intersect when /= 1 and m=2 
The shortest distance between the lines 


= = - ) -6. 
x Mme: 8_2 ee x+3_yt7_2 


d is: 
ae ae 3 °° «2 4 
[Jan. 08, 2020 (D] 
7 
(a) 230 (b) 5 V30 
(c) 330 (d) 3 


If the foot of the perpendicular drawn from the point 
(1, 0, 3) on a line passing through (0, 7, 1) is , then o is 


equal to ao [NA Jan. 07, 2020 ID] 


A perpendicular is drawn from a point on the line 
x-l ytl 2z 

i al oe to the plane x + y + z=3 such that the 
foot of the perpendicular Q also lies on the plane x—y+z=3. 


Then the co-ordinates of Q are : [April 10, 2019 (ID] 


meggg, ey 


30. 


24. 


25. 


26. 


27. 


28. 


29. 
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(a) (1,0, 2) (b) (2,0, 1) 
(c) (-1,0, 4) (d) (4,0,-1) 
The length of the perpendicular from the point (2, —1, 4) 
' ; x+3  y-2 2, 
on the straight line, 7 oJ 1 is: 
[April 08, 2019 (D] 
(a) greater than 3 but less than 4 
(b) less than 2 
(c) greater than 2 but less than 3 


(d) greater than 4 


; x-3 y+l z-6 x4+5 y-2 2-3 
Two lines 1 = 3 = 7 and 7 = % = 4 
intersect at the point R. The reflection of R in the xy- plane 
has coordinates : [Jan. 11, 2019 ID] 
(a) (2,-4,-7) (b) (2,4, 7) 
(c) (2,-4, 7) (d) (-2,4,7) 
If the lines x = ay + b,z=cy+dandx=a'z+0D, 
y=c'z+d'are perpendicular, then: [Jan. 09, 2019 (ID] 
(a) ab'+bc'+1=0 
(b) cc'+a+a'=0 
(c) bb'+cc'+1=0 
(d) aa'+ct+c'=0 
If the angle between the lines, 
yz 5-x _ Ty-14 z-3 
2 


= 00 = P = mn is 


2 
2 


cos~! (=) , then P is equal to [Online April 16, 2018] 


7 2 
(a) a (b) 7 
4 7 
(c) “5 (d) 5 


The number of distinct real values of 4 for which the lines 


x-l y-2 z+3 x-3 y-2 z-l 


1 2 42 and 1 42 7 are 
coplanar is : [Online April 10, 2016] 
(a) 2 (b) 4 
(c) 3 (d) 1 

. ; x y Z 
The shortest distance between the lines > = > = i and 
x+2  y-4_ z-5 fustaaiae 1: 

I 8 4 ies in the interval : 

[Online April 9, 2016] 
(a) 3,4] (b) 2,3] 
(c) [1,2) (d) [0,1) 


31. 


32. 


33. 


34. 


35. 


Equation of the line of the shortest distance between the 


y Zz x-l_ytl_ z 


lines z =i and 0 =e is: 

[Online April 19, 2014] 
@ %-2-2 qm 2-8-4 
Ifthe lines : _ — and 


are coplanar, then & can have 


[2013] 
(a) any value (b) exactly one value 
(c) exactlytwo values (d) exactly three values 
Iftwo lines L, and L, in space, are defined by 


Ly ={x=Vhy+(va 1), z=(va I)y+va} and 
Ly ={x=Juy+(I Je), z=(I Jn) y+ Ju} 


then L, is perpendicular to L.,, for all non-negative reals 4 


and i, such that : [Online April 23, 2013] 
(a) VaA+Jp=l (bt) A¥pu 
(c) A+pH=0 (d) A= 
Ifthe lines Aiea and a are 
2 1 3 2 3 4 

coplanar, then the value of kis : [Online April 9, 2013] 

11 11 

bas b) —-— 
@) 5 ) -5 

9 9 
(c) Fi d) ~5 
Ifthe line a and 

3 4 
= = ok ae intersect, then kis equal to: [2012] 
1 2 1 
2 

a) -l b) = 
(a) (b) 9 

9 

= d) 0 
© 5 (a) 


The distance of the point -i+ 27 +6k from the straight 
line that passes through the point 2/ +37 -4k and is 


parallel to the vector 67 +37 — Ak is 
[Online May 26, 2012] 
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37. 


38. 


39. 


40. 
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Three Dimensional Geometry M-491 


(a) 9 (b) 8 

(c) 7 (d) 10 

Statement 1: The shortest distance between the lines 
x y Zz x-1 y-l z-l1. 

> a eg a a NE 


Statement 2: The shortest distance between two parallel 
lines is the perpendicular distance from any point on one 
of the lines to the other line. 
[Online May 19, 2012] 

(a) Statement 1 is true, Statement 2 is false. 

(b) Statement | is true, Statement 2 is true, Statement 2 is 
a correct explanation for Statement 1. 

(c) Statement 1 is false, Statement 2 is true. 

(d) Statement | is true, Statement 2 is true, , Statement 2 is 
nota correct explanation for Statement | 

The coordinates of the foot of perpendicular from the point 
(1, 0, 0) to the line 
x-l y+l 2+10 
2 3 8 

(a) (2,-3.8) 

(©) (6,-8,-4) 


are [Online May 12, 2012] 


(b) (1,- 1, I 10) 

(d) G,-4,-2) 

The length of the perpendicular drawn from the point 
y-2 2-3 


x 
3,-1, 11) to the line — =—~— =——is: 
( ) to eline 5-5 7 is 


(a) 29 (b) 33 
(©) 53 (d) 66 


Statement-1: The point A(1, 0, 7)) is the mirror image of the 


[2011RS] 


: . . x y-l z-2 
point B(1, 6, 3) in the line: = “|— = ; 


.. * y=l z=2., . 
Statement-2: The line 7 7 > = or bisects the line 
segment joining A(1, 0, 7) and BC, 6, 3). [2011] 
(a) Statement-1 is true, Statement-2 is true; Statement-2 is 
not a correct explanation for Statement-1. 
(b) Statement-1 is true, Statement-2 is false. 
(c) Statement-1 is false, Statement-2 is true. 
(d) Statement-1 is true, Statement-2 is true; Statement-2 is 
a correct explanation for Statement-1. 


The line L given by x ie 1 passes through the point 
5 b 
(13, 32). The line K is parallel to Z and has the equation 
xy , : 
=e 4 =1. Then the distance between L and K is 
c 
[2010] 


17 
(@@) J17 (b) Tis 


41. 


42. 


43. 


44, 


45. 


46. 


47. 


2B ee 

Oo M7 Os 

if the straieht ii el ae 
e stralg ines k = 2 = 3 an 


x-2 y-3 z-l, . . 
= ae intersect at a point, then the integer 


3 k 
k is equal to [2008] 
(a) -5 (b) 5 
(c) 2 (d) 2 


Ifnon zero numbers a, 6, c are in H.P., then the straight line 


areas ba = 0 always passes through a fixed point. That 


abe 


point is [2005] 
(a) (1,2) (b) (—1,-2) 
1 

(c) (1,-2) (d) GH 

The angle between the lines 2x = 3y = — z and 
6x=—y=—4zis [2005] 
(a) © (b) 90° 

(c) 45° (d) 30° 

Ifthe straight lines [2004] 


x=l4+s,y =-3-As,z=1+As 


t 
and x= aes +t,z=2-—t, with parameters s and t 


respectively, are co-planar, then A equals. 
(a) 0 (b) -1 


1 
(c) - ry (d) 2 
A line with direction cosines proportional to 2, 1, 2 meets 
each of the lines x = yt+a=z and x+a=2y=2z.The 


co-ordinates of each of the points of intersection are given 
by [2004] 


(a) (2a,3a,3a),(2a,a,a) (b) (3a,2a,3a),(a,a,a) 
(c) (3a,2a,3a),(a,a,2a) (d) (3a,3a,3a),(a,a,a) 


The lines 2-7 = 9-% 22-4 [2003] 
1 1 -k 

and — = — = = are coplanar if 

(a) k=3 or—2 (b) k=0or-1 

(c) k=1or-l (d) k=0or-3. 

The two linesx=ay+b,z=cy+dandx=a'yt+b',z=c'y+d'’ 

will be perpendicular, ifand only if [2003] 


(a) aa’+cc'+1=0 
(b) aa'+bb'+cc'+1=0 

(c) aa'+bb' +cc'=0 

(d) (ata) (bt+b)+Hetc')=0. 


megg2, ————y 


53. 


t 
t 
t 
t 
' 
t 
( 
t 
t 
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50. 


51. 


52. 


: TOPIC 


www.jeebooks.in 


Equation of a Plane in Different 
Forms, Equation of a Plane Passing 
Through the Intersection of two 
Given Planes, Plane Containing two 
Lines, Angle Between two Planes, 
Angle Between a Plane and a Line, 
Distance Between two Parallel 
Planes, Position of Point and Line 
wrt a Plane, Projection of a Line on a 
Plane 


x-l 
The shortest distance between the lines a = =— 


andx+yt+z+1=0,2x-y+z+3=0is: 
[Sep. 06, 2020 (1] 
@) 1 ) 5 
Ai ue 
3 


1 1 
(c) 7) (d) 5 


#1 gaa ‘ei 


Iffor some a ER, the lines L, : S : ; and 


ox+2  ytl z+l 


L, 7 = are coplanar, then the line L, 
(or 5-a 1 

passes through the point : [Sep. 05, 2020 dD] 

(a) (10, 2,2) (b) (2,—10,—2) 

(c) (10,—2,—2) (d) (2, 10, 2) 


If the equation of a plane P, passing through the 
intersection of the planes, x + 4y—z+7=0 and 3x+y+5z 


8 is ax + by + 6z = 15 for some a,beR, then the 
distance of the point (3, 2, —1) from the plane P is 


[Sep. 04, 2020 (1)] 
The distance of the point (1, —2, 3) from the plane 


x-—y+z=5 measured parallel to the line . = 5 = 3 
is: [NA Sep. 04, 2020 (ID] 
(a) = (b) 1 
() = (7 

7 


The foot of the perpendicular drawn from the point (4, 2, 3) 
to the line joining the points (1, —2, 3) and (1,1, 0) lies on 


the plane : [Sep. 03, 2020 (D] 
(a) 2x+y-z=1 (b) x-y-—2z=1 
(c) x-2yt+z=1 (d) x+2y-z=1 


54. 


55. 


56. 


57. 


58. 


59. 


The plane which bisects the line joining the points (4, — 2, 3) 
and (2, 4, — 1) at right angles also passes through the 


point: [Sep. 03, 2020 (ID] 
(a) (4,0, 1) (b) (0,-1, 1) 
(c) (4,0,-1) (d) (0, 1,-1) 


Let a plane P contain two lines 


7F=i+Mi+)), VER and F=-j+p(j—h), weR. 


If O(a, B,y) is the foot of the perpendicular drawn from 


the point M(1, 0, 1) to P, then 3(a+f+y) equals 
= ; [NA Sep. 03, 2020 (ID] 
The plane passing through the points (1, 2, 1), (2, 1, 2) and 
parallel to the line, 2x =3y, z= 1 also through the point : 


[Sep. 02, 2020 (D] 
(a) (0, 6,—2) (b) (2,0, 1) 
(c) (0,-6, 2) (d) (2,0,-1) 


A plane passing through the point (3, 1, 1) contains two 
lines whose direction ratios are 1, —2, 2 and 2, 3, —1 
respectively. If this plane also passes through the point 
(a, —3, 5), then a is equal to: [Sep. 02, 2020 (ID] 
(a) 5 (b) —10 

(c) 10 (d) 

If for some a and f in R, the intersection of the following 
three planes 

x+4y—-2z=1 


x+7y—5z=8 


x+5yt+az=5 

isa line in R?, then a+ B is equal to: 
(b) 10 
(d) —10 


[Jan. 9, 2020 (D] 
(a) 0 
(c) 2 
Ifthe distance between the plane, 23x— 10y—2z+48 =0 
and the plane containing the lines 


xt+l_y-3_z+l 


2 4 3 


X43 y+2 2 
2 6 


and 


-1 
ee 


k 
is equal to e33° then k is equal to 


[NA Jan. 9, 2020 (ID] 


The mirror image of the point (1, 2, 3) in a plane is 


7 4 #1 
(-2.-4-1). Which of the following points lies on 


this plane? [Jan. 8, 2020 (ID] 
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Three Dimensional Geometry M-493 
(a) (1,1, 1) (b) (1-1, I) (a) /5/2 0) 455 
(c) C1,-1, 1) (d) (1,-1,-1) (c) 9/2 (d) 7/2 
67. A plane passing through the points (0, —1, 0) and (0, 0, 1) 


60. 


61. 


62. 


63. 


64. 


65. 


66. 


Let P be a plane passing through the points (2, 1, 0), 
(4, 1, 1) and(5, 0, 1) and R be any point (2, 1, 6). Then the 
image of R in the plane P is: [Jan. 7, 2020 (D] 
(b) (6,5,—2) 


(d) (3,4,-2) 


(a) (6,5, 2) 
(c) (4,3, 2) 
x-2_ ytl_z-l 
3 2 -l 
2x + 3y—z+13=0 ata point P and the plane 3x+ y+ 4z= 
16 ata point Q, then PQ is equal to: [April 12, 2019 (D] 


If the line intersects the plane 


(a) 14 (b) Ji4 
(c) 2/7 (d) 2/14 


A plane which bisects the angle between the two given 


planes 2x —y + 2z—4=0andx+ 2y + 2z—2 =0, passes 


through the point : [April 12, 2019 dD] 
(a) (1,-4, 1) (b) (1,4,-1) 
(c) (2,4, 1) (d) 2,4, 1) 


The length of the perpendicular drawn from the point (2, 
1, 4) to the plane containing the lines 
r=(i+ j)+aG+2j)—-h) and ¢=(i+ j)+p(i+ 7—-2k) 


is: [April 12, 2019 (ID) 
1 

(a) 3 ) 5 
1 

© 3 OF 


IfQ (0, —1, —3) is the image of the point P in the plane 3x — 
y+ 4z=2 and Ris the point (3, —1, —2), then the area (in sq. 


units) of APQRis : [April 10, 2019 (D] 
@) 213 (b) al 
oF oy 


1 2 
Ifthe plane 2x —y + 2z + 3 =0 has the distances 5 and 3 


units from the planes 4x—2y + 4z+ A=Oand 2x—-y + 2z+ 


t= 0, respectively, then the maximum value of A + p is 


equal to: [April 10, 2019 dD] 
(a) 9 (b) 15 
(c) 5 (d) 13 

; x-l y+l z-2 
Ifthe line, 5 = 3 = Fi meets the plane, 
x + 2y+3z= 15 ata point P, then the distance of P from the 
origin is: [April 09 20191] 


68. 


69. 


70. 


71. 


72. 


and making an angle 4 with the plane y—z+5 =0, also 
passes through the point: [April 09 20191] 
@ C31,-4) (b) (2,-1.4) 

@ ©./2.-1,4) (d) (/2,14) 


Let P be the plane, which contains the line of intersection 


of the planes, x + y+ z—6=0 and2x+3y+z+5=0andit 
is perpendicular to the xy-plane. Then the distance of the 


point (0, 0, 256) from P is equal to: [April 09, 2019 ID] 
(a) 17/./5 (b) 63/5 
(c) 205 ./5 (d) 11/./5 


The equation of a plane containing the line of intersection 


of the planes 2x-—-y—4=0 and y + 2z—4=0 and passing 

through the point (1, 1, 0) is: [April 08 2019 I] 

(a) x—3y—2z=—2 (b) 2x-z=2 

(c) x-y-z=0 (d) x+3y+z=4 

The vector equation of the plane through the line of 

intersection of the planes x + y+z=1 and2x+3y+4z=5 

which is perpendicular to the planex—y+z=Ois: 
[April 08, 2019 (ID] 

(b+) 7.(7-k)-2=0 


() Fx(?+é)42=0 @ z(?-h)4+2=0 
The perpendicular distance from the origin to the plane 


@) #x(?-%)+2=0 


_ . x42 y-2 24+5 
containing the two lines, 3 = 5 = 7 and 


x-l_y-4_2+4 
1 4 7 


(a) 11/6 


(c) ll 


vis: [Jan. 12, 2019 (D] 


OWA. 
(d) 6vi1 


#1. y=2- 233 
rn 


Ifan angle between the line, 


2V2 
plane, x —2y —kx =3 is cos"! a -then a value of k is 


5 3 
(a) i (b) i 


[Jan. 12, 2019 (ID] 
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74. 


75. 


76. 


77. 


78. 
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Sc Mathematics 


3 5 
(c) a (d) ~3 
Let S be the set of all real values of A such that a plane 
passing through the points (-A2, 1, 1), (1, -A2, 1) and 
(1, 1,—A) also passes through the point- (-1,—1, 1). Then 
S is equal to: [Jan. 12, 2019 (ID] 


a) {v3} (b) {v3,-v3} 
(c) {1,-1} (d) {3,-3} 
a . x-3 yt2  z-l 
The plane containing the line = = 3 and 


also containing its projection on the plane 2x + 3y—z=5, 
contains which one of the following points? 

[Jan. 11, 2019 (D] 
(a) (2,2,0) (b) (2, 2,2) 
(c) (0,—2,2) (d) (2, 0,-2) 
The direction ratios of normal to the plane through the 


cd 
points (0, —1, 0) and (0, 0, 1) and making an angle q 


with the plane y—z+5=0 are: 
[Jan. 11, 2019 (D] 


(a) 2,-1,1 (b) 2,¥2,-v2 


(c) ¥2,1,-1 (d) 2V3,1,-1 
Ifthe point (2, a, B) lies on the plane which passes through 
the points (3, 4, 2) and (7, 0, 6) and is perpendicular to the 
plane 2x —5y =15, then 2a— 38 is equal to: 

[Jan. 11, 2019 (ID] 
(a) 12 (b) 7 
(c) 5 (d) 17 
The plane which bisects the line segment joining the points 
(— 3, — 3, 4) and (3, 7, 6) at right angles, passes through 
which one of the following points? [Jan. 10, 2019 (ID] 


(a) , 3; 5) (b) (4, _ 1, 7) 

(c) (2, 1,3) (d) (4, 1,—2) 

On which of the following lines lies the point of in- 
4 yrs _2- 


, : - 3 
ter-section of the line, a 5 i and the plane, 


2 
x+y+z=2? [Jan. 10, 2019 ID] 
x+3  4-y_ z+l 


3 3 =—2 


(a) 


x-4 y-5_z-5 
1 1 = 


(b) 


x-l_y-3_2z+4 
1 2 —5 


(c) 


x-2 y-3_ 243 
2° 2 3 


(d) 


79. 


80. 


81. 


82. 


83. 


The system of linear equations 
xty+z=2 

2x+3y+2z=5 
2x+3yt+(a?—-l)z=atl 

(a) is inconsistent when a= 4 


[Jan 09 20191] 


(b) has a unique solution for |a| = ./3 
(c) has infinitely many solutions for a = 4 
(d) is inconsistent when |a|= ./3 


The equation of the line passing through 4, 3, 1), parallel 
to the plane x + 2y— z— 5 =0 and intersecting the line 


oe 2 Jan 09 20191 
3 5) 1 iS: [Jan ] 


x-4 yt3_ztl 
@ > 1 4 


x+4 y-3_z-l 
(b) 1 1 3 


x+4 y-3_z-l 
er a ae 


x+4 y-3_z-l 
@ -l 1 1 


The plane through the intersection of the planes 


x+y+z=1and2x+3y—z+4=0and parallel to 


y-axis also passes through the point: [Jan 09 20191] 
(a) (—3,0,-1) (b) (—3, 1,1) 
(c) G,3,-1) (d) (3, 2,1) 
The equation of the plane containing the straight line 
x y Zz : 2 
7 = - = Fi and perpendicular to the plane containing the 
straight lines — = ee and nee apes is 

4 2 4 2 


[Jan. 09, 2019 (ID] 
(a) x-2y+z=0 
(b) 3x+2y—3z=0 
(c) x+2y—2z=0 
(d) 5x+2y—4z=0 
If L, is the line of intersection of the planes 
2x—2y+3z-2=0, x-yt+zt+1=0 andL, is the line of 
intersection of the x+2y—z—-3=0, 


3x -y+2z—1=0, then the distance of the origin from 
the plane, containing the lines L, and L,, is: [2018] 


planes 


1 
@ 35 © 2B 


1 
0 @ 75 
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The sum of the intercepts on the coordinate axes of the 
plane passing through the point (— 2,—2, 2) and containing 
the line joining the points (1,— 1, 2) and (1, 1, 1) is 
[Online April 16, 2018] 
(a) 12 (b) -8 
(c) —4 (d) 4 
A variable plane passes through a fixed point (3, 2, 1) and 
meets x, y and z axes at A, B and C respectively. A plane is 
drawn parallel to yz— plane through A, a second plane is 
drawn parallel zx — plane through B and a third plane is 
drawn parallel to xy — plane through C. Then the locus of 
the point of intersection of these three planes, is 


[Online April 15, 2018] 
x Zz 
(@) xt+y+2=6 e457, 7! 
2 1 1 1 1 I 
(c) cw ee (d) 
x yp 2 x y z 6 
An angle between the plane, x + y + z= 5 and the line of 
intersection of the planes, 3x + 4y+z—1=0and 


5x + 8y+2z+ 14=0, is 


-] 3 —l 3 
(a) cos ea (b) cos AB) 


P| 3 +. —1 3 
(c) sin (+) (d) sin =| 


A plane bisects the line segment joining the points (1, 2, 3) 
and (— 3, 4, 5) at right angles. Then this plane also passes 


[Online April 15, 2018] 


through the point. [Online April 15, 2018] 

(a) @3,2, 1) (b) (3,2, 1) 

(c) (1,2,—3) (d) (-1, 2,3) 

If the image of the point P(1, —2, 3) in the plane, 
_ xX Y_Z 

2x + 3y—4z + 22=0 measured parallel to line, —<s 5 

is Q, then PQis equal to: [2017] 

(a) 6/5 (b) 3.5 

(©) 2/42 (d) J42 


The distance of the point (1, 3, —7) from the plane passing 
through the point (1, —l, -1), having normal 


perpendicular to both the lines [2017] 

— = -2 1 
. pee Sade 7 ie 

1 2 3 2 -1 -1 

10 20 
OTs © ra 
10 ee 
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90. 


91. 


92. 


93. 


94, 


Ifx =a, y =b, z=c isa solution of the system of linear 
equations [Online April 9, 2017] 
x+8y+7z=0 

9x + 2y+ 3z=0 

x+y+z=0 
such that the point (a, b, c) lies on the plane 
x+2y+z=6, then 2a+ b+c equals: 
(a) -l (b) 0 
(c) 1 (d) 2 
Ifa variable plane, at a distance of 3 units from the origin, 
intersects the coordinate axes at A, B and C, then the lo- 


cus of the centroid of AABC is: [Online April 9, 2017] 
1 1 1 
@ at ata l 


Ifeiine: = 
e line, a = 


4y + 3z=2, then the shortest distance between this line 


lies in the plane, 2x — 


; x-l yoz, 

and the line, as as ew is 
[Online April 9, 2017] 

(a) 2 (b) 1 

(c) 0 (d) 3 


The coordinates of the foot of the perpendicular from the 
point (1, —2, 1) on the plane containing the lines, 
xt] y-l_z-3 


6 7 8 and 
x-l_ y-2 z-3 , . ; 

ean ee [Online April 8, 2017] 
(a) (2,4, 2) (b) (-1,2,-1) 
(c) (0,0, 0) (d) (11,1) 


The line of intersection of the planes 
£.(3i—j+k) =land 


£.(i+4j—2k) =2, is: [Online April 8, 2017] 


(a2) —_7-¥__ 7 
7 


yn ee a 


& 
() __13 13 Z 


meg, ey 
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102. 
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x-3  y+2 2z+4 


Ifthe line, 3 a 3 lies in theplane, Ix +my—z= 
9, then I? + m? is equal to: [2016] 
(a) 5 (b) 2 
(c) 26 (d) 18 


The distance of the point (1, —5, 9) from the plane x— y+ z= 


5 measured along the line x = y=zis: [2016] 
10 20 

@ F ) > 

(c) 310 (d) 10/3 


The distance of the point (1, —2, 4) from the plane passing 
through the point (1, 2, 2) and perpendicular to the planes 
x-y+2z=3 and2x—2y+z+12=0,is: 


[Online April 9, 2016] 
(a) 2 (b) 2 

1 
(c) 2/2 (d) yn 


The equation of the plane containing the line 2x —Sy+ z= 

3;x+y+4z=5, and parallel to the plane, x + 3y+6z= 1, is: 
[2015] 

(a) x+3y+6z=7 (b) 2x+6y+12z=-13 

(c) 2x+6y+ 12z= 13 (d) x+3y+6z=-7 

The distance of the point (1, 0, 2) from the point of 


intersection of the line = ies : == and the plane 
3 4 12 

x-y+z=16, is [2015] 

(a) 3/21 (b) 13 

(©) 214 (d) 8 


The shortest distance between the z—axis and the line x 


t+y+2z—-3=0=2x + 3y+ 42-4, is 

[Online April 11, 2015] 
(a) | (b) 2 
(c) 4 (d) 3 


A plane containing the point (3, 2, 0) and the line 


x-l_ y-2_ 2-3 


also contains the point : 


1 5 4 
[Online April 11, 2015] 
(a) (0,3, 1) (b) (0,7, —-10) 
(c) (0, -3, 1) (d) 0, 7, 10 


Ifthe points (1, 1, 4) and (3, 0, 1) are equidistant from 
the plane, 3x + 4y— 12z + 13 = 0, then A satisfies the 
equation : [Online April 10, 2015] 
(a) 3x*+10x—13=0 (b) 3x*—10x+21=0 

(c) 3x2—10x+7=0 (d) 3x2+10x—7=0 


104. 


105. 


106. 


107. 


If the shortest distance between the lines 


x-l yl 
e = 


z 
- 7 la # 1) and xt+y+z+1=0 


2x-y+z+t3 is BB then a value ois: 


[Online April 10, 2015] 
16 oe 
@ ~i5 OT 
2 » 2 
© 9 O 3 
The image of the line a a te Sa in the plane 


2x—y+z+3=0 is the line: [2014] 


x-3 yt+5_ z-2 
@ 3 i 5 


b x-3  yt5_z-2 
(b) -3 -1 5 


x+3_ y-5_z-2 
3 1 5 


4 x43 y-5_z+2 
@) 3 -1 5 


If the angle between the line 2(x + 1) =y=z+4 and the 


_ 1 : 
plane 2x-y+ , z+4=Ois 6 , then the value of A is: 


[Online April 19, 2014] 
135 45 
@) = 6) > 
45 5 
O > Gi. 


If the distance between planes, 4x — 2y —- 4z + 1 = 0 and 
4x—2y—4z+d=0is 7, then dis: 

[Online April 12, 2014] 
(a) 41 or—42 (b) 42 or—43 
(c) —41 or 43 (d) —42 or 44 
Asymmetrical form of the line of intersection of the planes 
x =ay+bandz=cy+dis [Online April 12, 2014] 


x-b_y-l_z-d 


(a) 


a 1 c 


x-b-a_y-l_z-—d-c 
rer i 
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Three Dimensional Geometry M-497 
- , He SE GSS 115. The equation of a plane containing the line 
108. The plane containing the line 1 = 3 = 3 and 1 3 3 
x¥t Y=? _7** andthe point (0, 7,—7) is 
oe - 33 2 
parallel to the line 7 4 4 passes through the point: (a) xty+z=0 [Online May 26, 2012] 
[Online April 11, 2014} (b) x+2y+z=21 
(@@) (1,—2,5) (b) (1,0, 5) (c) 3x—2y+5z+35=0 
"" » oe ee . 7 Raed (d) 3x+2y+5z+21=0 
1 quation oft € plane which passes through the point o 116. Consider the following planes 
intersection of lines 
P:ix+y-—2z+7=0 
a ee A O:xty+2z+2=0 
3 1 2 R:3x+3y—6z-11=0 [Online May 26, 2012] 
4-3. ¥1- 2-2 (a) Pand R are perpendicular 
1 2 3 (b) Qand R are perpendicular 
and has the largest distance from the origin is: cc) and Gore parallel 
ee 117 . . fea = ae 5, 2x — Say + 3z -2 = 0 and 
(a) 7x+2y+4z=54 (b) 3x+4y+5z=49 Pr eee ee Re a> sees ae ae ae 
3bx + y—3z=0 contain a common line, then(a, 5) is equal 
(c) 4x+3y+5z=50 (d) 5x+4y+3z=57 fs [Online May 19, 2012] 
110. Distance between two parallel planes 2x + y + 2z= 8 and os 
4x+2y+4z+5=0is [2013] 8 1 1 8 
3 5 @ lis" 5 © 515 
@) 5 ) 5 
; ' 7 (-1.2) 
(©) 5 @ 5 © (7715's O 515 
111. The equation ofa plane through the line ofintersectionof 118. A line with positive direction cosines passes through the 
the planes x + 2y=3, y—2z + 1=0, and perpendicular to the point P (2, — 1, 2) and makes equal angles with the 
first plane is : [Online April 25, 2013] coordinate axes. Ifthe line meets the plane 2x + y+z=9 at 
. = a i = . A . =r a i point QO, then the length PO equals [Online May 7, 2012] 
c) 2x-y+10z= x-y-9z= 
112. Let Q be the foot of perpendicular from the origin to the @) V2 2 
plane 4x—3y+z+ 13 =0 and R be a point (— 1, — 6) on the (c) 3 (d) 1 
plane. Then length QR is: [Online April 22, 2013] . . 
119. The values of a for which the two points (1, a, 1) and 
19 — i ite si - 
(@) Jia (b) {2 (— 3, 0, a) lie or the opposite sides oe the plane 3x + 4y 
2 12z+13=0, satisfy [Online May 7, 2012] 
7 3 1 
3/2 = (a) 0<a<-— (b) —1<a<0 
() { @ 3 
113. A vector n is inclined to x-axis at 45°, to y-axis at 60° and (c) a<x-lora< - (d) a=0 
: + 3 
at an acute angle to z-axis. If m is a normal to a plane 120. The distance of the point (1,—5, 9) from the plane x—y + 
passing through the point (2 -11) then the equation z=5 measured alongastraightx=y=zis [2011 RS] 
of the plane is : [Online April 9, 2013] (@) 10V3 (b) 53 
(a) 4J2x4+7y+z-2 (6) 2x4+y42z=2V241 (c) 310 (d) 35 
=] 253 
(c) 3V2x-4y—3z =7 (d) V2x-y-z =2 121. If the angle between the line x = oo = x and the 
114. A equation of a plane parallel to the plane 
x—2y + 2z—5 = 0 and at a unit distance from the origin is: ; 4 5 
[2012] plane x + 2y + 3z=4 is cos a then A equals 
(a) x-—2y+2z—-3 =0 (b) x-—2y+2z+1=0 
(c) x-2yt+2z-1=0  (d) x—-2y+2z+5=0 [2011] 


122. 


123. 


124. 


125. 


126. 


127. 
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(a) (b) 


wWwlm N|w 
Wwlrm WNle 


(c) (d) 


Statement -1 : The point AG, 1, 6) is the mirror image of 
the point B(1, 3, 4) in the planex—y+z=5. 

Statement -2: The plane x — y + z = 5 bisects the line 
segment joining A(3, 1, 6) and BC, 3, 4). [2010] 
(a) Statement -1 is true, Statement -2 is true ; Statement - 
2 is not a correct explanation for Statement -1. 

(b) Statement -1 is true, Statement -2 is false. 

(c) Statement -1 is false, Statement -2 is true . 

(d) Statement - | is true, Statement 2 is true ; Statement -2 
is a correct explanation for Statement -1. 


x-2 y-l_2z+2 


Let the line lie in the plane 


—5 
x+3y-—az+ PB =0. Then (a, B) equals [2009] 
(a) (-6, 7) (b) (5, —15) 
(c) (5, 5) (d) (6, —17) 
The line passing through the points (5, 1, a) and (3, 5, 1) 
17 -13 
crosses the yz-plane at the point Loiee . Then 
[2008] 
(a) a=2,b=8 (b) a=4,b=6 
(c) a=6,b=4 (d) a=8,b=2 


Let L be the line of intersection of the planes 2x + 3y + z= 
1 and x + 3y + 2z = 2. If L makes an angle a with the 


positive x-axis, then cos a equals [2007] 
(a) 1 On 
V2 
1 1 
(Cc) —= (d) —. 
V3 2 
The image of the point (1, 3, 4) in the plane x -2y =0 
is 
[2006] 
() [-2-2.4) (b) (15,114) 
3 3 
(c) (-2.-2.1) (d) None of these 
The distance between the line 
r = 21-27 +3k+Mi—j+4k) and the plane 
r.i+5j+k)=5 is [2005] 
10 10 
a) — b) —= 
@) 5 OR 
3 10 
c) — d — 
(c) 0 (d) : 


128. 


129. 


130. 


131. 


132. 


x+l 


-1 
If the angle @between the line ——_ = z 


2 


and the plane 2x — y+ Vi. z+4=0is such that 


1 
sin 9= : then the value of A is [2005] 
5 3 
a) — b) — 
(a) : (b) P 
3 -4 
c) — d — 
(c) Fi (d) 5 
Distance between two parallel planes 
2x+y+2z=8 and 4x+ 2y+4z+5=0Ois [2004] 
9 a 
@) 5 ) 5 
1 re) 
Os @ 5 


Two system of rectangular axes have the same origin. Ifa 


plane cuts them at distances a,b,c and a',b',c' from the 


origin then [2003] 
@ Stata a yr 
(b) 5 . 4 : 2 > 0 
(c) , ; : : 0 


a b? ¢ a b? ¢ 


1 1 1 1 1 1 
~~ Pp 2 ge ge 


The d.r. of normal to the plane through (1, 0, 0), (0, 1, 0) 


which makes an angle 2/4 with plane 
x+y=3are [2002] 
(a) 1,V2.1 (b) 1,1, ¥2 
(c) 1,1,2 @ 72,11 


A plane which passes through the point (3, 2, 0) and the 


x-4 y-7T 2-4 


line is [2002] 
5 4 

(a) x-y+z=l (b) x+yt+z=5 

(c) x+2y—z=1 (d) 2x-y+z=5 
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Three Dimensional Geometry M-499 
Peat ae ee noe a 136. The intersection of the spheres 

f ; Sphere and Miscellaneous Problems Fy 

TOPIC Bs Sphere Rhee) v4 y $27 47x—-2y—z=13and 

133. If(2, 3,5) is one end ofa diameter of the sphere x* + y? + 2* x+y +27 -3x4+3y+4z=8 is the same as the 

6x— 12y 22 + 20= 0, then the cooordinates of the other intersection of one of the sphere and the plane [2004] 

end of the diameter are [2007] Pine coeil b ieee 
(a) (4,3,5) (b) (4,3,-3) as Can 
(c) (4,9, -3) (d) (4,-3, 3). (Cc) x-y-2z=1 (d) x-y-z=1 

134. The plane x + 2y—z=4 cuts the sphere yd y? 472 4 137. The radius of the circle in which the sphere 
z—2=Oinacircle of radius [2005] x+y? +274+2x-2y—4z-19=0 is cut by the plane 
(a) 3 (b) 1 x+2y+2z+7=0 is [2003] 
(c) 2 (d) 2 (a) 4 (b) 1 

135. If the plane 2ax — 3ay + 4az + 6 = 0 passes through the (c) 2 (d) 3 
midpoint of the line joining the centres of the spheres 138. The shortest distance from the plane 12x +4y+3z =327 

2 2 ; 

x+y? +27 +6x—8y—2z =13 and to the sphere x7 4 al tz? +4x 2y—6z =155 1s 
x+y? +2? -10x+4y—22 =8 then aequals [2005] . — [2003] 
(c) -2 2 Cee (d) 13. 


13 
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_ Hints & Solutions 


x -1 z+l 1soerm 
1. (© Given, aa ne = p (let) and point P (f, 0, B) Area of triangle =5*|BC|x|4b 
Any point on line A= (p, 1, —p— 1) 1 2/34 
Now, DR of APa” <p—, 1—0,-p—1—B> =k, N34 [/KBC=5] 
Which is perpendicular to line. 3). (a) Here BO Rarccollinesr 
“. (p-B)1+0.1-1(Cp-1-B)=0 pecs 
’ . PR=1XPO 
Sa a a a ae 2 +(y+3)) +(z—-4Ak =D 6? +37 +64] 
‘“ =f] ; 1 => 6A=2,y+3=3A,z-4=6A 
.. Point (=. -;) 1 
>=, =-2,27=6 


3 
-. Point R (4, —2, 6) 


1y 1y 3 reo Now, OR= (4)? + (-2)? +(6)? = 56 =2Vi4 
=[p 7] i. [P | 5] “2° ap | 5) 2 4. (b) Let ¥, and ¥v, be the vectors perpendicular to the 
plane OPQ and PQR respectively. 


3 3 
Given that distance AP = f => AP?= > 


2 
Pee a: a oe 
=|B+>| =7 =B=0-L640) i ak 
nes 5, -POxOG=|1 2 1 
2. @ Leta point D on BC =(34—2, 1, 44) oso 
AD =(34-3)i +2} +(44—2)k =5i—j-3k 
-: AD LBC, -. AD.BC=0 ee -sR 
ij ik 
> (34-3)+3+2(0)+(44-2)4=0 2-22 pete |) abe 
25 . a oe 
AC, -1, 2 A A A 
ee =}-5}-36 
B 


VV. 54549 19 


cos 9 


D i lll 254149 35 


1 
a) =cos’ & 
35 


:B(5,-1, 4) 


95° ° 95 
ra ‘2 iY sap «(B-2) 


_ |(24y +4(257 +18)" _ 3400 _ 234 
{ 25 23S 


Hence, D -(*. 1, 
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2 


a AA 8. (c) Given, /+m+n=O0and/?=m*+n 
(i +j+k) 2 Now, (-m—n)’ = m? + n? 
=> mn=0 > m=0 orn=0 


Ifm=0 then /=-n 
Now, A'B'=BC= AB? —AC? = 2 : iB 


We know /?+m*+n?=1> n=+ : 
JZ 
vans fe 
Length of projection -p ‘toma -(-4 04) 
V2° V2. 
6. (b) Given a ae 
1+3m+5n=0 (1) ‘+ tne=1 => 2m’=1 
and 5/m—2mn + 6nl=0 (2) - 1 
From eq. (1) we have = ~~ Ty 
1=—3m-—5n 1 
Put the value of / in eq. (2), we get; Let m=— 
5 (—-3m—5n) m—2mn + 6n (-3m—5n)=0 2 
15m? + 45mn + 30n? =0 ais fs Gade 
=> m?+3mn+2n2=0 2 
m2 +2mn+ mn +2n2=0 lol 
(m | n)(m | 2n) 0 ( » m,n ) -(-4 + 9] 
*. m=—norm=—2n ———e V2’ V2 
For m=—n,l=—2n : _l af 
And for m=—2n,l=n - CoH = 3 == 
“. (Um, n)=(—2n,—n, n) Or (I,m, n)=(n, —2n, n) 9. (c) IfD be the mid-point of BC, then 
=> (i, m,n)=(—2,-1, 1) Or (, m, a)=(1, =2; 1) 
Therefore, angle between the lines is given as: Be E =] ree + 2) 
_(2QO+CY).C2I+O - = 
cos (8) Te.al6 
6.6 A(2, 3,5) 
1 (1 
=> cos (8) => 0=Ccos 
6 6 
rA-1 
7.) DR'sof AD are —— ~2, 4-3, Ease 
x-5 —-8 
ie t-— B D C 
2 2 (-1, 3, 2) (A, 5, 2) 
* This median is making equal angles with coordinate 
axes, therefore, Direction ratios of AD are wie wl, a 
A (2,3,5) Since median AD is equally inclined with coordinate 
axes, therefore direction ratios of AD will be equal, i.e, 
Oy 
i) 1 
2 2 
B c (S5) as (E=), See 
(—1,3,2) (A,5, 1) 2 2 2 
(7 -1 4 +2 
2 2 ( w= J 2 
A-5 ‘= - 
2 2 fey r1+(uss)’ 
=> =7& p=10 2 an) 


13+ p=5 =1348 


10. 


11. 
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MeS02, 


2 2 
a . 
2 2 


=> A=7,3 and p= 10, 6 


Ifa =7 and p = 10 13. 


x 
Then —= f =>101-7pn=0 
u 10 


(c) It makes 0 with x and y-axes. 

1 = cos0, m = cos0, n = cos (m — 20) 
we have 2 + m?+ n? = 1 

=> cos’8 + cos’@ + cos” (nm — 20) = 1 
=> 2 cos’0 + (—cos20)° = 1 

=> 2 cos’@ — 1 + cos’20 = 0 

=> cos20 — [1 + cos20] = 0 

=> cos 20 = 0 or cos20 = — 1 

=> 20= 7/2 or 20=7 


(c) Since AD is the median 


A(2, 3,5) 


14. 


Cl, 3, 2) (A, 5, pb) 


pee) 
2 2 


Now, dR’s of AD is 


b=4-3=l1,¢ 


2 2 


Also, a, b, c are dR’s 15. 


*, a=kl,b=km,c=kn wherel=m=n 
and’? +m?+n?=1 


1 
=> l=m=n= 3 
Now, a= 1,b=1andc=1 


=> A=7 and p= 10 
(b) Length of the line segment 


= (2)* +(3)7 +(6)* =7 


(c) Let /,, m,, 1, and 1, m,, n, be the d.c of line 1 and 2 
respectively, then as given 


[+m,+n,=0 

and 1,+m,+n,=0 

and /,? + m,?—n,?= 0 and 

1 +m, —n,=0 

(ce 1+m+n=Oand P +m —n?=0) 


Angle between lines, 0 is 


cos 8=1,1, + myn, + nn, (1) 


As given ? +m? =n? and/+m=—n 


=>(-ny-2Ilm=n*? => 2lm=0orlm=0 
So /,m,=0, Lm, =0 

If /,=0,m,#0 then /,m,=0 

If m,=0,/, #0 then /,m,=0 

If 1, =0, m, # 0 then /,m, =0 

Ifm,=0, /,# 0 then /;m,=0 

Also /,1, =0 and m,m,=0 


P+n?—W=P +m +n? -2n°=0 


1 
*. cos 8= 5 => 0=60° (acute angle) 


(b) As per question, direction cosines of the line : 


£=cos45° = >m =00s120° == >» n=cosO 
2 
where 9 is the angle, which line makes with positive 
Z-axis. 
We know that, + m?+1n?=1 


u : u +cos*@=1 
2 4 


1 
cos? 0 =— 


cos 0 = ; = cos 5 (8 being acute) 


= 9-5 

3 
(b) Let P(x,,y,,z,)and Q(x, y,,Z,) be the initial and final 
points of the vector whose projections on the three 
coordinate axes are 6, —3, 2 then 


Xy—X1,=63 Yy-Yy=-33 2-2, =2 


So that direction ratios of PO are 6, —3,2 


Direction cosines of PQ are 
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Three Dimensional Geometry M-503 
2 ; = : . The required line is, aia aaa 
Worse Ve ses er 2 02 1 
1 y-3 2z 
2 9. @ 22-2 17 24 
2 a 2 Ne = ie I 
6° +(—3)* +2 7 7° 7 
-? ; ; . Any point on line = O(2A —-1, -24.+3, —A) 
16. (b) Let the line makes an angle 0 with the positive >) 
TT ane 
direction of z-axis. Given that lines makes angle a, with x- Pe L 
axis and y-axis. 
1 1 oO 
.. 1=cos—,m=cos—,n=cos 0 2 -] 
4 4 
We know that, 2+ m?+n?=1 
7 cos? cos? + cos20 = 1 Dur. of PO =[24-2, —20 +1, -2+3] 
14 D.r. of given line = [2, —2, -1] 
ea cos’ = | -» PQ is perpendicular to line L 
“.2(24 —2) —2(-21 +1) -1(-A +3) =0 
cos*0=0 > 0= = 
2 => 44-444.-2+2-3=0 
Hence, angle with positive direction of the z-axis is = 94-9=0>A=1 
17. (c)_ As per question the direction cosines of the line are : Qis mid point of PR = Q =(1, 1,—1) 
.. Coordinate of image R = (1,0, 1) =(a, B, c) 
cos®, cosB, cosO 
.atb+c=2. 
cos” 0+ cos” B + cos” 0 =1 . 7 
2cos” @ = 1 — cos? 0 20. @ L=f=(-s)+€(Q2i+h) 
2 +2 +2 : me Rd Oo 
=> 2cos*0=sin~ B =3sin* 0 (given) L, =F =(2i-j)+m@+j-h& 
2cos” @ = 3-3cos” a i ; 
= ; oe Equating coeff. of i, j and k of L, and L, 
2 ' 
cos =. 2+1=m+2 () 
18. (©) -l=-l+m>m=0 ..(ii) 
4 C=-m _..(iii) 
B(O, B, 0) 


21. 


“. @ =3, B =3 and y =6 asGis centroid. 
.. The equation of plane is 


B 


g 
~2 


=1>2x+2y+z=6 


=> m= ¢=0 which is not satisfy eqn. (i) hence lines do 


not intersect for any value of @ and m. 
() AB=6i+157+3k 
p=it4j+22k 


g=itj+Tk 
=61+15j-3k 
Shortest distance between the lines is 


_ | AB Bx) | _ 
| BxG| 


364+22549| =3,30 
36+ 2254+9 
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ee Matematics: 
22. (4) Since, PO is perpendicular to L DR’s of TP o to10A —5,-7A+3,A4—4 

TP and given line are perpendicular, so 
10(10A—5)—7(- 7A. +3) + 1(A—4) =0 


=> TP= (10x -5)?+ (-72.43)2+(4—4)? 


1 49 
= 0+7+ ; = 12.5 =3.54 


(1 = | et 1) Hence, the length of perpendicular is greater than 3 but 
3 3 3 3 less than 4. 
3 17 it 2) ‘ 25. (a) Let the coordinate of P with respect to line 
3 3 
-2a 10 98 112 
= 3 SoS 
2a 24 wed 
3 9 


AW 
23. (b) 1,21 
p(i2r~* P 


<1, 1, 1> x+5 y-2_ 2-3 
d.r's of normal to 7 6 4 ” 
ary rea3 L,=(A+3,3A—1,-A+6) 
and coordinate of P w.r.t. 
line L, =(7u—S, 6+ 2, 4. + 3) 

A- 7p =-8, 3A+ 64=3,A+4u=3 
From above equation : A=-1, u=1 


Let co-ordinates of Q be (a, B, y), then 


at+B+y=3...4 
= . - 3 a Coordinate of point of intersection R = (2, —4, 7). 
=> o+y=3 and B=0 Image of R w.r.t. xy plane = (2, —4, —7). 


Equating direction ratio’s of PQ, we get Psy Ee nets a ee Oe 


a-2A-1 A+1_y-A ce A cea 
i. it ot aoe 
=> a=3A+2,y=2A41 and another lineis: x=a’z+ b’,y=c'z+d 
Substituting the values of « and y in equation (i), we get ay eee bY _y-d' _z 
>5A+3=3>51=0 a’ c’ 1 
Hence, point is Q (2, 0, 1) *. Both lines are perpendicular to each other 
24. (a) Let P be the foot of perpendicular from point “. aat+c’+c=0 


T (2,—1, 4) on the given line. So Pcan be assumedas P 27- (@) Let 0 be the angle between the two lines 


Re dal Here direction cosines of . = : = 7 are 2, 2,1 


Te Also second line can be written as: 
x-5  y-2_ 2-3 

2 P 4 
PUK - 3- 74422) 7 
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wg sh : P 
.. its direction cosines are 2, 7 4 


2 . 
Also, cos 0 = z (Given) 
ene aa, + bb, + Cyc, 
a +h top fay + by + CF 
(2x2)+[2x~ ]+(1x4) 
age i 
3 2 
2242242 224 P44 
49 
2P 
ae ee 
2 
ax 4 ee 
49 
2 2 2 2 
Jala ee ieee 
7 49 49 49 
8P 
> =4 > P= : 
7 2 


28. (c) Linesare coplanar 


Sf Bao Tay 
1 f] 17 |=0 
1 eg 3 
2 0 4 
2 
> 1 2 dl=0 
a 3 


=> 2(4-A4)+4(07?-2)=0 
=> 4-144+227-4=0 = A7(A7-2)=0 
=> A=0, /2,-V2 

29. ) 


Shortest distance between two lines 


—= = 7771 and 


a b a 


ae 
= = 2 is given by, 


M-505 


27% 27 Y 
a b al 


ay by cy 


Ve, = bye)” + (cay — Cpa)? + (ayby yb.) 


22 — 21 


The shortest distance between given lines are 


2 4 5 
2 2 1 
-1 8 4 


(8-8)? +(-1-8)? +16 +2)" 


0-36+90 54 
405 io 
(b) Let equation of the required line be 
XX YTV _ 474 . 
= ...(i) 
a b Cc 
Given two lines 
Fae ee i 
[ 44 .. (i) 
x-1 ytl z - 
and 0 0 1 ...(itl) 


Since the line (i) is perpendicular to both the lines (ii) 
and (111), therefore 

a- b+c=0 ...(iv) 

—2b+c=0 .. AV) 

From (iv) and (v) c = 26 and a + b = 0, which are not 
satisfy by options (c) and (d). Hence options (c) and (d) 
are rejected. 

Thus point (x,, y,, Z,) on the required line will be either 
(0, 0, 0) or (1, -I, 0). 

Now foot of the perpendicular from point (0, 0, 0) to the 
line (iti) 

= (1, -2r-1,7r) 


0, 0,0 
(ii) } 


d,-1, 0) 


The direction ratios of the line joining the points 
(0, 0, 0) and (1, —27- 1, r) are 1, —2r-1,r 

Since sum of the x and y-coordinate of direction ratio of 
the required line is 0. 


31. 


32. 


33. 


34. 
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. 1-2r-1=0,>r=0 
Hence direction ratio are 1, — 1, 0 
But the z-direction ratio of the required line is twice the 


y-direction ratio of the required line 


i.e. 0 = 2 (-1), which is not true. 

Hence the shortest line does not pass through the point 
(0, 0, 0). Therefore option (a) is also rejected. 

(c) Given lines will be coplanar 


-1 1 1 
If/1 1 -k}=0 
k 2 1 
=> —-I(1+2k)-(1+h)+12-hb=0 
=> k=0,-3 
qd) ForL,, 
x=Vahy+(va-1) agi) (i) 
af 
a 
z=(VA-Dytva => aa + 
(VA —l)y y= Val ..(Ii) 
From (i) and (ii) 
x-(VA-1)_ y-0_ z—-v m 
wr 1 yal ...(A) 
The equation (A) is the equation of line L,. 
Similarly equation of line L, is 
x-(1 Vw) _y 0 Zz Ju . 
Ju 1 1— Ju ...(B) 


Since L, 1 L,, therefore 


Vi fu +ix1+ Wa -1) -fu) =0 
=> Va+jJu=0 > Vr=- Jp 


>A=u 


(a) Two given planes are coplanar, if 
—2-(-l) k-1 0-(-) 

2 1 3 =0 

2 3 4 

-l k-1 1 
=| 2 1 3 |=0 

2 3 4 
=>(- 1) (4-9)-(k- 1) (8-6) +6-2=0 
=>,al 

2 


x-1 y+t+l z-l 
3. 4 


(c) Given lines are 


x-3 y-k 
and = 


a=i- jtk 


& 
1 
; , b = 27437 4+4k 


35. 


36. 
37. 


a= 38+, by =i+27+k 
Given lies are intersect if 
(@ - G)-(b xby) 

| Dy || Bo | 


> (& —&)-(b xb) =0 
2 k+l -l 
=> |2 3 4/=0 
1 2 1 
=> 2(-8)-(k+1)(2-4)-1(4-3)=0 
=> 2(-5)-(k+1)(-2)-1(1)=0 


> -10+2k+2-1=0 > , =? 
2 
(c) Point is (1, 2, 6) 
Line passes through the point (2, 3, —4) parallel to vector 
whose direction ratios is 6, 3, — 4. 


x-2 y-3 z+4 
6 3  -4 
Any point on this line is given by x = 6 A + 2, 

y=304+3,2=-41-4 

Now, d.Rs of line passing through (—1, 2, 6) and L to 

this line is 

{x + D, & — 2),  — 6)} 

So, 6 (x + 1) +3 (W- 2)-4 (2-6) =0 

=> 6x + 3y —4z+ 24=0 
Now, 6 (6A + 2) +3 (3A + 3) + 
>61A+61=0>AX 1 
So, x =-4,y =0,z=0 
Now, distance between (—1, 2, 6) and (— 4, 0, 0) is 


(944436 = (49 =7 


(c) On solving we will get shortest distance + J2 
(d) Let the equation of AB is 
ce ae oe) a a) 
2 3 8 
Let LZ be the foot of the perpendicular drawn from 
P(1, 0, 0). 


Equation is =X 


4(4..+ 4) + 24=0 


P(, 0, 0) 


A L B 


L=(2k+1,-3k—1, 8k-10). 


Now, direction ratio of PL = (2k, — 3k 
direction ratio of AB = (2, — 3, 8) 


1, 8k — 10) and 
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Since, PL is perpendicular to AB 
2(2k) —3(-3k—1) + 8(8k— 10) =0 
2(1-1) + (-3)(0 +1) + 8(0 +10) 


=> (a -4G)-b, xb =0 
where G@ =7+2j+3k,b,=ki+2j+3k 


Now, k (2)? +3)? +(8)2 Gy = 2437 +k, by =37 +h + 2k 
oo 
oe tel 7 4 => kk 2 3/=0 
4+9+64 77 3k 2 
Required co-ordinate = L = (2+ 1,—3—1, 8-10) 5 
=(3,-4,-2) => 1(4-3k)-1(2k-9)-—2(k-—6)=0 
° s ¥ 5 
-2 2-3 2h? —5k+25=0>k=-5 
38. (c) Any point on line see 7 =Q is = oO 


*: kis an integer, therefore k =—5 
(20,30 + 2,40 + 3) . lid. 
42. () ab,carenHP. >-—,—,- areinA.P. 


=> Direction ratio of the | line is abc 
2a -—3,3a +3,40—-8. and 2 1 1 12 1 
Direction ratio of the given line are 2, 3, 4 = > +—=0 
baceoabe 
=> 2(2a-3)+3(3a + 3)+4(4a—8)=0 
=> 29a-29=0 ee fae 0 passes through (1, —2) 
aac 
> a=l 3 3 
43. The given linesare 2x =3y=~-z 
=> Foot of is(2, 5,7) © - . 
a er 
= Length L is feng? eae =/53 OB 5 oe [Dividing by 6] 
39. (a) Thedirection ratio of the line segment AB is 0, 6, -4 and 6x =—y =-4z 
and the direction ratio of the given line is 1, 2, 3. x oy Zz ue 
Clearly 1x 0+2 6 +3 x(-4)=0 OF Tyg = Wa Winiding by 12] 
So, the given line is perpendicular to line AB. .. Angle between two lines is 
Also : the mid point of A and B is (1, 3, 5) which satisfy the aay +Byby tee 
given line. cos 8 
So, the image of B in the given line is A statement-1 and 2 ‘i ap bp Gp ‘ ae bs os 
both true but 2 is not correct explanation. of 1. 
: ane 3.2 + 2.(-12) +(-6).(-3) 
i =-— 2 2 2 2 2 2 
40. (c) Slopeofline L 5 3 42 + ( 6) 2 ( 12) +( 3) 
3 6—24+18 
Slope of line K = —-— = =0>0=90° 
P c 49 157 
Line L is parallel to line k. 44. () The given lines are 
b 3 
Jat = y+3 z--l 
Sa ete ee a =—_=s (1) 
(13, 32) isa point on L. e390) 
13 32, 32 8 and 2x=y-l= -1 =t (2) 
“5  »b b 5 The lines are coplanar, if 
3 
ami oe aa Q-1 1-(-3) 2-1 
Equation of K : 1 -r xX |=0 
y—4x =3 4x-—y+3=0 1 i ; 
[52-3243] 23 2 
Distance between Land K J = di 
41. (a) When the two lines intersect then shortest distance -1 4 #1 
between them is zero i.e. => |1 -rA Al=0 
Sey oh Lee 
la x b| 2 
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5 1 k 
Apply c) > cy) +03; 0 Al=0 b2 = 1) =27+ 7 -3k 
1 


Put y= 0, we get x=—2 andz=1 


=-5{-1-*)-022--2 a. Bo Rad 
2 Ly :F =(-2i +k) +X(2i + fj —3k) and 
45. (b) Letapoint onthelinex=y+a=z=Ais —- Re -s eA ; 
(A, —a,A) and a point on the line a a ae a 


Now, b, xb, =-2i+j+k] and a, —a@ =-3i+j+k 


x+a=2y=2z= pis (u a, 5 ; H) , then Direction ratio ; 
on cn dade ie : . Shortest dist: == 
of the line joining these points are SDE eS Hanne V3 


49. (b) Since, lince are coplanar 
x uta, A-a e ry x H 1 3 o) 
2 2 


If it respresents the required line whose d -r. be 2, 1, 2, 2 ooh Daw 
then a 5-a 1 


a ei ea 
ay 


eae = 1(-1-5 +a) -3(2-a) +2(10-2a +a) =0 


2 ! 2 .a=4 
on solving we get A =3a,u=2a 


x+2 ytl zt 


.. The required points of intersection are .. Equation of L, : a 5 i 
sae ae Anil (20 A 2a 22) .”. Point (2, -10, —2) lies on line L,. 
(3a, 3a-a,3a) an i) 50. (3.00) 

or (3a, 2a,3a) and (a,a,a) Equation of plane P is 


(x+4y-—2+7)+ABxt+y+5z-8)=0 
=> x(1+ 3A) + y(44+A)4+ 2(-14+ 5A) +(7-8A) = 0 


46. (@) Twoplanes are coplanar if 


X27~X Y2-\VM 24272 


A ‘i Ae ee fe3h. Ate SARL TOBA 
SS Mm % x & © =15 
1 -l -l From last two ratios, 2, = —1 
1 1 -k=0 5. % 
k 2 1 ies ail 
Applying C, >C,+C,,C, >C,+C, Pe ae 
1 0 0 : : 
. Equation of plane is, 2x -3y+6z—-15=0 
1 2 1-k\| _ 
= - \6-6-6-15| 21 
ee Lae Distance = =—=3. 
=> 1[2+2k-(k+2)\1-b]=0 7 7 
=> 2+2k-(--k+2)=0 51. (b) Equation ofline through point P (1, —2, 3) and parallel 
+3k=0> kk+3)=0 a eo 
ae R= Ope tothe line >= = — is 


47. (a) BEN VG PU Ve x-l_y+2_2~3_, 
a 1 Cc a' 1 c' 2 3 -6 


For perpendicularity of lines, 


So, any point on line = Q(20 +1, 3A —2, — 64+ 3) 
aa'+1+cc'=0 
: : . Since, this point lies on plane x-—y+2=5 
48. (b) For line of intersection of planes x + y +z+1=0 and 
2x-y+z+3=0: 


1 
“2K41-3442 6A+3=5 hae 
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1 
.. Point of intersection line and plane, Q = (2. ns 18) X=—,y=--,2= 
7 7 7 3 3 3 
.. Required distance PO 4 12 5 
at+B+y= f= 
2 i a as 3 3 3 3 3 
= (2-1) (Bea) (a) 
7 7 7 Se a a Oe 


52. (a) Equation of line through points (1,—2,3)and(1,1,0) 55, (b) Let plane passes through (2, 1, 2) be 
i. a(x —2)+b(y-1)+(z-2)=0 
P(4, 2, 3) It also passes through (1, 2, 1) 
at+b-c=0>a-b+c=0 
The given line is 


x y z-l, 
aS Ge is parallel to plane 
A(L, -2, 3) M BC, 1, 0) “.3a+2b+c(0) =0 
x-l y-l z-0 Sy ae 
0°) 6S lao 6-2 5-0 243 
PMO i en 
Direction ratios of PM = [-3,-A-1,A-3] 2 3 243 
.° PM | AB a b c 
D> - =e ES 
2. (-3)-0+(-1-4)(-1) + (A-3)-1=0 a 5 
“hel “. plane is 2x -4-—3y+3-5z+10=0 
.. Foot of perpendicular = (1, 0, 1) => 2x-3y-5z+9=0 


This point satisly the plane 2x+y-—z=1. The plane satisfies the point (— 2, 0, 1). 
53. (c) Direction ratios of normal to the plane are <1, —3, 2>. 56, (a) + Plane contains two lines 
Plane passes through (3, 1, 1). 


Equation of plane is, cig? & 
I(x -3)-3(y -1) +2(z-1) =0 “n=|l —2 2 
>x-3y+2z-2=0 Bie ol 
54. (5) =i(2—-6)—j(-1-4)+.&(3+4) 
Pj k = 47 457+7k 
Nepaatetplans= 1 1 So, equation of plane is 
aie A(x —3)+ 5(y-1) + 7(z-1) =0 
i=—i+j+k => 4x+124+5y—-54+7z-7=0 
Direction ratios ofnormal to the plane=<~1, 1, 1> => -4x+5y+7z=0 


Equation of plane 
I(x -1) + 1(y —0) + 1(z -0) =0 
>x-y-z-1=0 
If (x, y, Z) is foot of perpendicular of M(1, 0, 1) on the plane 
then 14 2 
x-l y-0O z-l (1-0-1-1) 57. () A=0 > fl 7 -S/=0 
1 -l -l 3 1 5 @ 


This also passes through (a, —3, 5) 
So, -4a-15+35=0 
>—-4a =-20 >a=5. 


> 


58. 


59. 


60. 


61. 
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=> (7a+25)—(40+ 10)+(—20+ 14)=0 
=> 3a+9=0 > a=-3 


1 4 1 
Also, D,=90 => {7 6} =0 

15 5 
=> 1(335-5B)—(15)+1(448B-7)=0 => B=13 
Hence, a+ B =—3 + 13=10 

x+l y-3 z+l 


(3) Since, the line a = <a contains the point 


4 
3  yt+2 z-l : . 
= 6 contains the point 


(-1, 3,—1)and line ois = 

2 Xr 
3,2, 1). 
Then, the distance between the plane 
23x — 10y— 2z+ 48 =0 and the plane containing the lines 


= perpendicular distance of plane 


23x — 10y—2z + 48 =O either from (1, 3, —1) or (3, -2, 1). 


_ | 23(-I)-108)-2-)|_ 3 
423)? +10)? +(-2)2] ¥633 


It is given that distance between the planes 


k k 3 


7 = k=3 
633 V633 633 


PC, 2, 3) 


3 n 


D.r of normal to the plane (1, 1, 1) 


214 

Midpoint of P and Q is 3°33 
; ; -7 -4 -l 
Equation ofrequired planeQ Q rari s 
~~ a 2 1 4 
7.ai+j+k)=—+=-4 
G+ j+k) sas 
Equation of plane isx+y+z=1 


(b) Equation of plane is x+ y—2z=3 

x-2  y-l_z-6_ —2(2+1-12-3) 
= “i, A. @ 6 
=> (x, y,z)=(6,5,—2) 
() Letpoints P(3A+2,2A—1,—A+ 1) and 
O (3u+2,2u—-1,-n+1) 
"Plies on 2x + 3y—z+13=0 


62. 


63. 


64. 


65. 


6A+4+6A-3+A-14+13=0 

=> 13A=-13>A=-1 

Hence, P(— 1, —3, 2) 

Similarly, Q lies on 3x +. y+4z= 16 
9ut+6+2n—1—4u+4=16 

=> TWw=7>u=1 

Hence, Qis (5, 1, 0) 

Now, PO= ./36+16+4 = 56 =2,/14 

(d) The equations of angle bisectors are, 


x+2y+2z-2 2x7 yt2z—4 
3 3 
=> x-3y-2=0 
or 3x+y+4z-6=0 
(2, —4, 1) lies on the second plane. 
(c) The equation of plane containing two given lines is, 


x-l y-l z 
1 2 = =; 
—l 1 -2 


On expanding, we get x-y—z=0 
Now, the length of perpendicular from (2, 1, 4) to this 


plane 
ee Nag 
Vi24+27 +17 
(c) Image of Q (0, —-1, -3) in planeis, 
(x—-0) (ytl)_2z+3_ -20-12-2) 
3 1 + 9+1+16 


>x=3,y=-2,z=1 
=>P(3,-2, 1), Q(0, -1, -3), R(,—1,-2) 
.. Area of APQR is 


jk 
| OPxOR| I, i 4 
ca . =! _ 
3/2 2 ‘ 


= siti 1) — j(3-12) +k(3)} | 


= 5Na+8I+9 _ 91 


2 
@ Let, P,:2x-y+2z+3=0 
" 
P\:2x-y+2 =0 
gi 2k—yT2zZ 7 


u=0 


P,: 2x-y+2z 


1 
Given, distance between P, and P, is 3 
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hap. 
l 2 >p-¥ [Sdn =8 
3 9 2 


2_|u-3| 
3 V9 => Umax =5 
>(A+p) =13 


max 


(c) Let point on line be P (2k + 1, 3k—1, 4k +2) 
Since, point P lies on the plane x + 2y + 3z= 15 
“ 2k+1+6k—2+12k+6=15 


Then the distance of the point P from the origin is 


OP = ee iG Se 
4 2 


(d) Let the required plane passing through the points 


Xx V2 : 
(0, -1, 0) and (0, 0, 1) be i= Ge ta and the given 


planeisy—z+5=0 


Tl 
-. COS— = 


11 
=> =->—=4)2 

2 =A 
Then, the equation of plane is 
+/2x- ytz=l 
Then the point ie ,1,4) satisfies the equation of plane 
(d) Let the plane be 
P=(2x+3y+z+5)+Aa~+yt+z-6)=0 
** above plane is perpendicular to xy plane. 


2. (2+) 
Hence, the equation of the plane is, 
P=x+2y+11=0 

Distance of the plane P from (0, 0, 256) 


(3+2)j+(1+A)k).€=0=2=-1 


0+0+11} 11 
eo 5 

(c) Let the equation of required plane be; 
(2x —y—4) + AQ + 2z—4) =0 


70. 


71. 


72. 


This plane passes through the point (1, 1, 0) then (2 
1-4)+A(1+0-4)=0 
>A=-1 


Then, equation of required plane is, 
(2x-y—4)—-(v+ 2z—4) =0 
=> 2x-2y-2z=0>x-y-z=0 


(d) Equation of the plane passing through the line of 
intersection of x + y+z=1 and 2x+3y+4z=Sis 
(2x +3y+4z-5)+A(x+yt+z-1)=0 


(2+A)x+(34+A)yt+44+A)zt+(—5-A)=0 ...) 
** plane (i) is perpendicular to the plane x—y+z=0 
“(2+A)(I) +8 +A) 1) +(44+A) (1) =0 
2+X-3-214+4+iA=0 SA=-3 


Hence, equation of required plane is 


x+z—-2=0Oorx—z+2=0 
=> F(i-k)+2=0 
(b) «.: plane containing both lines. 


k 
D.R. of plane = le a eae 
7 


ew SS 
oo 


Now, equation of plane is, 
7(x-1)- 140-4) +7 (z+ 4) =0 
=> x-1-2y+8+z+4=0 
=> x-2y+z+11=0 


Hence, distance from (0, 0, 0) to the plane, 
ii 


~ Vi+4+1 V6 


(a) Let angle between line and plane is 0, then 


(Qi 4 [=9h)H = 2] <BR) 
V9 -V1+44+K? 
79 IK 
3V5+K? 


2|K| 
34+ K? 


3 22 . 1 
Since, cos = 2? > sin 8-5 


2|K| 1 
3V5+K> 3 


5 
3K?=5 ax-x/3 


Then, >4R=5+K 


73. 


74. 


75. 


76. 
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(b) Let A’, 1, 1), Bal,-, 1), cil, 1,-A), DC1,-1, 1) 
lie on same plane, then 


re, 0 


A? -1 


77. 


=> (V+1\(1-Vy-4)=0 

=> 3-VN(V+1)=05V=3 

A= +3 

Hence, S= (4/3, ale } 

(d) Let normal to the required plane is i 

= fi is perpendicular to both vector 2/ —j +3k and 
26437 3h. 

a: -. & 
n=|2 -l 3 
2 3 -l 


=-87 +87 +8k 


u 


Equation of the required plane is 
(x—3)(-8) + (v+2)x8 +(z—1)x8=0 
(x—-3)(-D +(+2)x1+(z-1)x1=0 
x-3-y-2-z+1=0 

x—y-—z=4 passes through (2, 0, —2) 


Yueuey 


78. 


“. plane contains (2, 0, —2). 
(b, c) Let the d.r’s of the normal be (a, b, c) 
Equation of the plane is 
a(x —0)+ by + 1) +c(z—-0) =0 
* It passes through (0, 0, 1) 
b+c=0 


0-a+b-c 
A Ve+P +e? ead 


The d.r’s are a2, 1,—1 or 2, Ae) 


(b) Let the normal to the required plane is ;, , then 


i jf k 

ne =207 +87 -12 
2-5 0 
Equation of the plane 


(x—3) x 20 + (y—4) x 8 + (z—2) x (-12) =0 


1 
4 2 79. 


5x-15+2y-—8-32+6=0 

5x+2y—3z-17=0 ...(1) 

Since, equation of plane (1) passes through (2, o, 8), then 
10+20-3B-17=0 > 2a-3B=7 


(a) a 


ro) 
R (3,7, 6) 


Se 


P(-3,-3, 4) 


a 


Q (0, 2,5) 


Since, direction ratios of normal to the plane 
isi = 67 +107 +2k 

Then, equation of the plane is 

(x-0)6 +(y—2)10 +(z—5)2=0 
3x+5y-10+z-5=0 

3x+ 5y+z=15 (1) 

Since, plane (1) satisfies the point (4, 1, —2) 


Hence, required point is (4, 1, —2) 


(c) Let any point on the line 5 5 i 


A(2X.+ 4, 21+ 5,+3) which lies on the planex + y+z=2 
=> 2A4+4+2A+5+/1+3=2 

=> 5d=-105A=-2 

Then, the point of intersection is (0, 1, 1) 


: . _ *&-1 y-3 7+4 
which lies on the line = = 

1 2 —5 
(d) Since the system of linear equations are 
x+yt+z=2...(1) 
2x+ 3yt+ 2z=5...(2) 
2x+ 3y+(a’-1)z=at1...(3) 


11 1 
Naw A= = 2 
2 3a] 
(Applying R, > R,—R,) 
11 1 
4 aa? 2 
0 0 a’-3 
=@-3 


When, A=0 >a?-3=0>|a|=,3 
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Ifa? =3, then plane represented by eqn (2) and eqn (3) are 
parallel. 

Hence, the given system of equation is inconsistent. 

(c) Let any point on the intersecting line 

x+l y-3_ 2-2 

=r | 

is (-OA-1,24+3,-2+2) 

Since, the above point lies on a line which passes through 
the point (—4, 3, 1) 

Then, direction ratio of the required line 
=<3A—-1+4,21+3-3,A~A+2-1> 

or <-32.+3,2A,-A+1> 

Since, line is parallel to the plane 
x+2y—z—5=0 


=) (say) 


Then, perpendicular vector to the line is 7 +27—k 
Now(-3A-+ 3)(1) + (22)(2)+ (AF1)(-1) =0 
=> A=-1 


Now direction ratio of the required line= <6, —2, 2> or <3, 
—l,1> 

Hence required equation of the line is 

x+4  y-3_ z-l 

3 -1 #1 

(d) Since, equation of plane through intersection of planes 
x+y+z=1and2x+3y—z+4=0is 

(2x +3y—z+4)+A(xt+yt+z-1)=0 
(2+A)et+(3+A)yt(-1 +A)z+ (4-A)=0...C1) 

But, the above plane is parallel to y-axis then 
(2+A)x0+(3+A)x1+C1 +A) x0=0 

>h=-3 

Hence, the equation of required plane is 
—x-—4z+7=0 

>xt+4z—-7=0 

Therefore, (3, 2, 1) the passes through the point. 


(a) Let the direction ratios of the plane containing lines 


xX yz x_y_2. 
3 49 and | 5 3 is <a, b, c> 
3a+4b+2c=0 
4a+2b+3c=0 
a b c 


(a-4. 858 6216 


a b c 


< 4 10 
.. Direction ratio of plane = <8, 1, 10>. 
Let the direction ratio of required plane is </, m, n> 


83. 


84. 


Then -8/+m-+10n=0 (1) 
and 2/+ 3m+ 4n=0 ...(2) 
From (1) and (2), 
i om_n 
26 52 26 
D.R.s are <1, —2, 1> 
Equation of plane: x-—2y+z=0 
(a) Equation of plane passing through the line of 
intersection of first two planes is: 
(2x-—2y+3z-—2)+A(x- y+z+l)=0 


or x(h+2)—y(2 +A) +2(A +3) +(A—2) =0 


is having infinite number of solution with 
x +2y—z—3 =Oand 3x—y+ 2z—1=0, then 


(442) N42) 0.43) 
1 2 -1 |=0 
3 -l 2 
>A=5 


Now put 2, =5 in (i), we get 
7x—Ty + 8z+3=0 
Now perpendicular distance from (0, 0, 0) to the place 
taining L, and L : : 
containin an = SS = = 
ae *  J162 32 


(c) Equation of plane passing through three given points 
is: 


XX YV-Y 27-2, 
X2-X VW-V %-%/=0 
X37—X% V3 Vy 437 4 
x+2 yt+2 2-2 
=> |1+2 14+2 2-2/=0 
1+2 142 1-2 
x+2 y+2 z-2 
>| 3 1 0 |=0 
3 3 -1 
=> -—x+3y+ 6z-8=0 
= 25) 8 8g 
8 8 8 8 
i 
> 8 8 8 1 
3 6 
ae ae 
> “37°8 8 1 
3 6 


www.jeebooks.in 


M524 ey 


.. Sum of intercepts = -84545=-4 Oye) 


85. (c) Ifa,b,care the intercepts ofthe variable plane on the 
x, y, Z axes respectively, then the equation of the plane is 


HB F 
abe 
And the point of intersection of the planes parallel to the S 
xy, yz and zx planes is (a, b, c). Q 
As the point (3, 2, 1) lies on the variable plane, so Since F lies on the plane 
302 4 2(A+1)+3(44—2)—4 (544+ 3)+22=0 
pee 2A+2+120—6—20A—12+22=0 
=> -61+6=0>A=1 


. Fis(2,2,8 
Therefore, the required locus is a + = + x =1 ( ) 


oe 2 PQ=2PF=2 i244? 452 = 2/42 


89. (c) Let the plane be 
a(x—1)+b(y+1)+c(z+1)=0 


86. () Normalto3x+4y+z=lis3/+4j +k. 


Normal to 5x + 8y+ 2z =—14is 57 +87 +2k Normal vector 

i j k 
The line of intersection of the planes is perpendicular to 1 : : eee 
both normals, so, direction ratios of the intersection line * =ALe ILS 

2 -1 -l 


are directly proportional to the cross product of the normal 
vectors. Soplaneis 5 (x—1)+7(y+1)+3(z+1)=0 
=> 5x+7y+3z+5=0 

Distance of point (1, 3, —-7) from the plane is 


Therefore the direction ratios of the line is —j + 4k 


Hence the angle between the plane x +y+z+5=0 and the 421-2145 10 
tad ( |) J25+49+9 83 
intersection line is sin” | ———= |=sin™ 
e. | V17 90. (©) x+8y+7z=0 
: . ae: . 9x+2y+3z=0 
87. (a) Since the plane bisects the line joining the points a 
(1, 2, 3) and (-3, 4, 5) then the plane passes through x+y+z=0 
the midpoint of the line which is : x=hk p=6A  z=-T7A 
1 24+4 5+3 2 
( 3 )= 5.5) =( 13,4). x=’ y=6A z=-TA 
2 2 2 2°22 
Now, A+12A—-7X=6]|.. 244+6A-7X 
As plane cuts the line segment at right angle, so the 6. =6 =% 
direction cosines of the normal of the plane are n=l 7 1 
(-3-1,4-2,5-3)=(-4, 2, 2) ~ 7 
So the equation of the plane is :— 4x + 2y+2z=A 91. (a) Suppose centroid be (A, k, ¢) 
As plane passes through (— 1, 3, 4) so “. x—intp =3h, y—intp = 3k, z—intp=3 @ 
—4(—1)+2(3) + 2(4)=A > A= 18 7 , 
Therefore, equation of plane is :—4x +2y +2z=18 Equation ates 7 


Now, only (— 3, 2, 1) satisfies the given plane as 
—4(—3) +2(2)+2(1)=18 
88. (c) Equation ofline PQ is 


Distance from (0, 0, 0) 


x-l_y+2_ z-3 = =3 


i 4 38 ee ne 


9 


tt 
9h? 9k? 9? 


Let F be (A+1,44—2,54 +3) 
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i i i 95. (b) Line lies in the plane > (3, —2, -4) lie in the plane 
= ae aa ae, => 3f-2m+4=9 or3l—2m=5 (1) 
Oe ae Also, £,m,—1 are dr's of line perpendicular to plane and 2, 
92. (c) Point (3,-2,-A) on p line 2x—4y +3z-2=0 1, 3 are dr's of line lying in the plane 
6+8—3A—-2=0=34=12 => 2¢—m-—3=0or2/—m=3 (2) 
Vad Solving (1) and (2) we get = 1 andm =-1 
= => (+m’=2. 
Now, 
x-3 +2 2z+4 . Ss 
oes i 2) Beeers 
x-l y z 
PE Pee ‘ 
2 9 4 2% ..(Il) 


Point on equation (i) P (k, + 3, —k, —2,—-2k, —4) 
Point on equation (ii) Q (12k, + 1, 9k,, 4k,) 

k, +3 = 12k,+1|-k, -2=9k,|-2k,-4=4k, 
k,=0 

k,=-2 

p (1, 0, 0) lie on equation ofa line 1 


ives shortest distance = 0 x-l +5 z-9 
Erves Eq" of PO: i 22" =a =A 
ij k xX=A+]; y=A-5;Z=A49. 
93. (c) n=n x ny =|6 7 8) =(9,-18,9)=(1,-2, 1) Putting these in eq” of plane : 
3.5 7 A+1-A454+A49=5 
=>A=-10 
Equation of plane is = Ois(-9,-15,-1) 
I+1)-2@—1)+@—3)=0 = distance OP = 10V3 
=> x-2y+z=0 97. (c) Let equation of plane be 
foot to z a(x-1)+b(v-2)+e(z-2)=0 a. (1) 
ae [1 44 1] (1) is perpendicular to given planes then 
co ; a—b+2c=0 
2a—2b+c=0 


x=0,y =0,z=0 


Solving above equation c= 0 anda=b 


94. () A= i . th equation of plane (1) can be 


" xt+y-—3=0 
i oj ik : distance from (1,—2, 4) will be 
=> § -1 1|=72(-2)-7(-7)+4(13) F 1-2-3) 4 is 
Ee Vit] V2 
=> n=2i +7) +13k 98. (a) Equation ofthe plane containing the lines 
Now, 2x—Sy+z=3andx+y+4z=5 is 
3x-y+z=1 2x-—Sy+z—-3+A(x+y+4z-5)=0 
xt+4y—2z=2 => (2+A)xt+C5+A yt (1+ 4d)z+ CZ —-5A)=0 ...(i) 
but z=0& solving the given Since the plane (i) parallel to the given plane 
x=6/13 & y=5/13 ara ree 
; : ae 2+h —-S+A 1442 
required equation ofa line is aa a 
x-6/13 y-S5/1I3_ oz Tl 
2 -7 -13 => A=-— 


2 


Me§46 ey 


99. 


100. 


101. 
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Hence equation of the required plane is 


(2-Z)ee(s Sve ee(a+9) =e 


=> (4-1))x+(-10-1)y+(2-44)z+(-6+55) =0 
=> -7x-—2ly —42z+49 =0 
x+3y+6z-7=0 
=> x+3y+6z=7 
(b) General point on given line =P(3r + 2, 4r—1, 12r +2) 
Point P must satisfy equation of plane 
(3r +2)—(4r—1) + (12r+2) =16 
llr+5=16 
r=1 
P(3x1+2,4x 1-1, 12 x 1+2)=P(5, 3, 14) 
distance between P and (1, 0, 2) 


p=(s 1)? +374+(14-2)? =13 
(b) The equation of any plane passing through given 
line is 
(x+y+2z—3)+A(2x+ 3y+4z-—4)=0 
=> (1+2A)x+ (14+ 3A) yt (2+4A)z —3+4A)=0 
If this plane is parallel to z-axis then normal to the plane 
will be perpendicular to z-axis. 
“. (1+2A) (0)+ (1 + 3A) (0) +(2+ 40) (1) =0 
1 
a 
Thus, Required plane is 


1 
(x t+y+ 2z-3) 7 (2xt3y+4z—4)=O>y+2 0 


S.D : 2 
(ly 
(c) Equation of the plane containing the given line 
x-l y-2 z-3. 

1 at Ss 
A(x-1)+B(y—2)+C (z—3)=0 (1) 
where A+5B+4C=0 (i) 
Since the point (3, 2, 0) contains in the plane (i), therefore 
2A+0.B-3C=0 _...(ii) 
From equations (ii) and (iii), 

- aa k (let 
15-0 6+3 0-10 “°? 


=> A=—15k, B= 9k and C =-10k 

Putting the value of A, B and C in equation (i), we get 
15 (x-1)+9(y—2)- 10(z—3) =0...(iv) 

Now the coordinates of the point (0, —3, 1) 


satisfy the equation of the plane (iv) as 
15(0—1)+9(-3—2)—-10(1—3) 
= 15—-45+20=0 


102. 


103. 


104. 


105. 


Hence the point (0, —3, 1) contains in the plane. 

(c) [3+4-12A+13|=|9+0- 12+ 13] 

=> -12A+20/=|8| > 3A-5|=2 

=> 907+25-30A=4 = 97-304 21=0 

=> 3N-104+7=0 

(c) Plane passing through x + y+z+1=0Oand 
2x-y+zt+3=Oisxtyt+z+1+A(2x-y+z+3)=0 
=> (2A+1)x+(1—-A)yt+(1+A)z+3A+1=0 
Parallel to the given line if 

a(2A+ 1)—1(1-A)+ 101 +A) =0 


_ . 
ae OH a ag ...(1) 
Also, | 2AtI=(=2)+0+3441 1 
(20412 40-22 +(42)2| V3 
pp 32 
> »Tg7 }e = Oora= To 
a-l b-3 c-4 
Sp het ey | 
© So (let) 
> g=2+1 
b=3-2 
c=4+n 
A, 3, 4) 


(a, b, c) 
P= es Z ie (ce a 
2 2 2 2 2 
50.42 eg 
2 
31+6=0>A=-2 
a=-3,b=5,c=2 
Required line is ae Aas de 
3 1 —5 
(c) Given equation of line can be written as 
ie ene ae 
1 2 2 


Eqn of plane is Qx-y+Vaz+4 =0 


T 
Since, angle between the line and the plane is 6 


therefore 
sin ™ — 2042+ 22) 
6 V14+44+4V4414+A 
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1 2-2+2va 
2 9540 
i 3. %& 9 
=> =-—-> = 
x59, 4 5+2r 16 
45 
=> 7=45 a 
(c) Given planes are 


4x-2y—4z+1 =0 
and 4x-2y—4z+d =0 


They are parallel. 
Distance between them is +7 = 
istance between them is £7 = ~————= 
_ V16+4+16 


d-1 


> go > d=42+1 
or —42+1 ie. d= —41 or 43. 
(b) Given two planes : 


x-ay-—b=0Oandcy—-z+d=0 
Let, /, m, n be the direction ratio of the required line. 
Since the required line is perpendicular to normal of both 
the plane, therefore /-— am =0 and cm-—n=0 
=> l—-am+0.n=0 and 0.3+ cm—n=0 
/ om _n7 

a-0 O+1 c-0 
Hence, d.R of the required line are a, 1, c. 
Hence, options (c) and (d) are rejected. 
Now, the point (a + b, 1, c + d) satisfy the equation of 
the two given planes. 
.. Option (b) is correct. 
(b) Equation of the plane containing the line 


x-l_y-2_ 2-3 le 
1 2 3 


a(x—1)+b(y-2) +e (2-3) =0 oe. (1) 
where a.1+b6.2+c¢3=0 
ie, at+2b+3c=0 ....... (ii) 
Since the plane (1) parallel to the line 

x yz 

11, 

al+b1l+c4=0 
le, atb+4c=0 a. (iii) 
From (ii) and (iii), 

Po Fe es 
8-3 3-4 1-2 
a = 5k, b=-k, c=—-k 

On putting the value of a, b and c in equation (i), 
5(«x - 1) - @ - 2) -(-3) =0 
=> S5x-y-z=0 ow... (iv) 


when x = 1, y= 0 and z = 5; then 
L.H.S. of equation (iv) = 5x —y-—2 
=5x1-0-5=0 

= R.HLS. of equation (iv) 


109. 


110. 


111. 


112. 


Hence coordinates of the point (1, 0, 5) satisfy the 
equation plane represented by equations (iv), 


Therefore the plane passes through the point (1,0,5) 


(c) Given equation of lines are 
x-1 y-2 z-3 
= (1 
3 1 2 () 
d x-3 y-l_z-2 , 
an i 5 3 (2) 


Any point on line (1) is P (3A+1,A+2,24+3) and on 
line (2) is Q(u+3, 2u+ 1, 3+ 2). 

On solving 3A +, 1=put+3andA+2=2yn+1 

we getA=1,u=1 

.. Point of intersection of two lines is R (4, 3, 5) 

So, equation of plane | to OR where O is (0, 0, 0) and 
passing through R is 

4x+3y+5z =50 


(c) 2x+y+2z-8=0 ....(Plane 1) 


2x+yt2z+ 2 =0 ....(Plane 2) 
Distance between Plane 1 and 2 
5 
arg = ieee 
UP ar ee) | 6 | 2 


(c) Equation ofa plane through the line of intersection of 
the planes 

x+2y=3,y—2z+1=0is 

(x+2y—3)+A(y—2z+1)=0 
=>x+(2+dA)y—-201Z)-3+A=0 (i) 
Now, plane (i) is L tox +2y=3 

.. Their dot product is zero 


ie. 1+2(2+4)=0 > 2X 


Thus, required plane is 


5 5 5 
{2 2x 3-2.=0 
. ( =)» 7 P3753 


y 11 
x 5z 0 
a: 2 
=>2x-y+10z—11=0 


(c) Let P be the image of O in the given plane. 


O (0, 0, 0) 


e548 ay 


115. 


113. 


114. 
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Equation of the plane, 4x -—3y+z+13=0 

OP is normal to the plane, therefore direction ratio of OP 
are proportional to 4, — 3, 1 

Since OP passes through (0, 0, 0) and has direction ratio 
proportional to 4, —3, 1. Therefore equation of OP is 


x-0 a 2 (ied) 


4 -3 
“x=4r,y=-3r, z=r 
Let the coordinate of P be (47, — 37, r) 
Since Q be the mid point of OP 


Since Q lies in the given plane 
4x—3y+z+13=0 


—13 —26 
es 9 1 6 1 
8+ + — 
2. 2. 
3 1 
el ee 
= ( 2 ) 


2 2 

a= | 142° +(I >) ( 6+) 
t,t 3 IT 
4° 4 2 


(b) Direction cosines of n are 


111 


> 


Equation of the plane, 


1 1 1 
5 V2)+7 )+>@-1=0 


=> 2(x-V2)+(y +1 +2(z-l) =0 
22 —142 
I-41 


(a) Given that, equation ofa plane is 

x—2yt+2z—-5=0 

So, Equation of parallel plane is 

x-2y+2z+d=0 

Now, it is given that distance from origin to the parallel 
planeis 1. 


=> 2x+yt2z 


=>2x+y+2z 


d 
i? $2749? 
So equation of required plane 
x-2y+2z+3=0 


=1 > d=x3 


116. 


117. 


118. 


(a) The equation of the plane containing the line 


x+l1_y-3_z+2 


isa(x+1)+b(y-3)+c(¢+2)=0 


3 2 1 
where 
—3a+2b+c=0 .(A) 


This passes through (0, 7, — 7) 
.a(0+1)+b(7-3)+cC7+2)=0 
>a+4b-5c=0 ...(B) 
On solving equation (A) and (B) we get 
a=1,b=1,c=1 

“. Required plane is 
x+1+y-3+z+2=0 
>x+y+z=0 


(d) Given planes are 
P:ix+y-—2z+7 =0 
O:x+y+2z+2 =0 

and R:3x+3y-6z—-11 =0 
Consider Plane P and R. 
Here a,=1,5,=1,¢,=-2 
and a, = 3,b, =3,c,=—6 


a ba! 


Since, — = b 


mn) 

therefore P and R are parallel. 

(b) Letthe direction ratios of the common line be /, mand n. 
. 7x1+mx04+nx0=0 > 7/=0__ ....) 
21—Sma+3n=0> 5ma—3n=0 w(2) 
3lb+m—3n=0 0....(3) 

Subtracting (3) from (1), we get 

m(Sa—1)=0 

Now, value of m can not be zero because ifm = 0 thenn =0 


m—3n 


= 1 =m=n=0 which is not possible. 


1 
Hence, 5a—1=0 > aa 
Thus, option (b) is correct. 


(c) Point Pis(2,—1,2) 

Let this line meet at Q (h, k, w) 
Direction ratio of this line is 
(h—2,k+1,w—2) 

Since, dc, are equal & dr, are also equal, 
So, A-2=k+1+w-2 

=> k=h-3andw=h 

This line meets the plane 
2x+y+z=9 at Q,so, 
2h+k+w=9or2h+h-3+h=9 
=> 4h-3=9>h=3 

andk=0 andw=3 

Distance 


PO= Ie 2” +(0-(-)) +02) 
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dita Statement-1 is correct. 
=VI' +1 +1° = 3 Statement-2 is also correct but it is not correct explanation. 
119. @)_ Given equation of plane is . — ee 

3x+4y—12z+13=0 123. (a) Given that, the line 5 9 lie in the 

(1, a, 1) and (-3, 0, a) satisfy the equation of plane. 

5 We ae planex+3y-—az+B =0 

3+4(a)-12+13=Oand —-3(-3)—12 (a) + 13=0 ed ie ee 

4-da=0 and4—120=0 Le. 2+3+20+B=0 
= ee yee e or 2a+P+5=0 wu(i) 
1 Also normal to plane will be perpendicular to line, 
> a=—landa= 5  3x1-5x3+2x(-a)=0 
Since, (1, a, 1) and (— 3, 0, a) lie on the opposite sides of the Se . 
capa From equation (i) then, B =7 
plane .. a=0 
“ (a, B) = (- 6, 7) 


120. (a) Equation of line through P(1,-5,9) and parallel to 


: i ine through (5, | 
ihelina say oats 124. (c) Equation of line through (5, 1, a) and 


x-1l y+5 2-9 jae oa) 2a 
ns =1(say) (3, b, 1) is a = 
Q=(x=1+h,y=-5S+A,2=9+4A) x=—-20+ 5 
Since Q lies on plane x—y+z=5 y=(-Yarl 
1+X45-A4940=5 z=(l-a)\ta 
> =-10 .. Any point on this line is a 
Q=C9,-15,-1) [-20+5, (6-1) A+ 1,(l-a)rA+a] 
PQ = (149) +(15—5)° +(9+1) Given that it crosses yz plane .. -2A+5=0 
= 4300 =10V3 a 
121. @) Let 0 be the angle between the given line and plane, 2 
then 
—13 
- (0@-n2+1,4-a)3+a) = (0,42, =3) 
: 1x1+2x2+Ax3 5+32r 
sin® 5 7 
V2 422422 .V12 422432 Vi4/s 422 > b-)5tl=> 


| (5+3a)7 5 13 
=> cos0= fl _a)_ See 
146 +22) and (1 ate : 
2 => b=4anda=6 
5 (5+3A) ne . one 
= = /l- ; 125. (©) Let the direction cosines of line L be /, m, n. Since line 
14 14(5+2°) L lies on both planes. 


Squaring both sides, we get  21+3m+n=0 (i) 
5 522-302-445 and 1+3m+2n=0 ..{ii) 


14. 44 (54h 2) on solving equation (i) and (ii), we get 


2 1 m n l om 
Ss: Vee = = = -=—= 
3 6-3 1-4 6-3 3 -3 3 
122. (a) AQ, 1,6); B=(1, 3,4) F ee ee 
Putting coordinate of mid-point of AB = (2, 2, 5) in Now ees ee TER 
plane x—y+z=5 then 2—2+5=5, satisfy 3-3 3 3 Fe ee 
So, mid-point of AB = (2, 2, 5) lies on the plane. ss P4+n?+r2=1 
d.r’s of AB=(2, —2, 2) . Loemion 1 
d.r’s ofnormal to plane=(1,—1, 1). “ 3 23 3 47 
Direction ratio of AB and normal to the plane are 3 1 l 1 


proportional therefore, = oh 


V7 3 3B VB 


AB is perpendicular to the normal of plane (ine diakesaivalole@ winaveeans 


.. Ais image of B 


1 
1=cosa COS 
V3 


www.jeebooks.in 


Me§20 


126. @) Let (a, B, y) bethe image, then mid point of (a, B, 
y) and (-1, 3, 4) must lie on x -2y=0 


-- a-1-2B-6=0 > a-2B=7 eth 


Also line joining (a, B, y) and(—1,3,4)should be paral- 131. 


lel to the normal of the plane x —2y =0 
a+l B-3 y-4 


1 —2 0 ‘i 
=> a=A-1p=-21+3, 7 =4 (2) 
From (1) and (2) 
9 13 
a=—, =-—, =4 
5 p 5 t 


None of the option matches. 


127. (b) The given line is 7 = 27 —-27+3k +A(@i — 7 +4k) 


andthe planeis 7-(i+5j7+k)=5 
=> xt5ytz=5 


ax, + by, +z; +d 


2 2 


Required distance = 2 
a+b" +e 


2-10+3-5| 10 


V1+2541 33 


128. (a) Let 0 is the angle between line and plane then 


|b ||| 
(i+ 27+28)(2?-j+vak) 9 a4 0R 
Vieaed eek 3xJ5+% 


4.=54+2X 


sin 0= 


129. (ce) The planes are 2x+y+2z-8=0 (1) 
and 4x+2y+4z+5=0 


or Wet y+2245=0 ...(2) 
Since, both planes are parallel 
.. Distance between (1) and (2) 

5 


=—+8 
_ 2 = 


2 41 39" 


21 


219 


=) 
2 


130. (a) Equation of planes in intercept form be saree | 


a c 
Fae ee ee 

a’ b' ¢' 
(1 r distance on plane from origin is same.) 


132. 


133. 


134. 


-l -1 


a b ce 12 pb! 2 C 2 

(b) Equation of plane through (1, 0, 0) is 
a(x-1)+by+cz=0 ..(1) 

It is also passes through (0, 1, 0). 
-a+b=0>b=a; 


ata 


cos 45° = ———$—— 
{2(2a” +c?) 
=> 2a=J2q2 +c? c= J2a. 


So d.r ofnormal area, a J2a ice. 1, 1, rem 

(a) Since the point (3, 2, 0) lies on the given line 

x-4 y-7 2-4 

a 
.. There can be infinite many planes passing through this 
line. We observed that only option (a) is satisfied by the 
coordinates of both the points (3, 2, 0) and 
(4,7,4) 
x—y+z=1 isthe required plane. 


2a* =? 


(c) We know that centre of sphere 
x+y? +z" +2ux+2vy+2wuzt+d=0 


is (—u, —v, —w) 
Given that, 7° +3? +z°—6x— 12y—2z+20=0 
Centre = (3, 6, 1) 
Coordinates of one end of diameter of the sphere are (2, 3, 5). 
Let the coordinates of the other end of diameter are 


(a8, y) 


. at2 =3, B+3 2g yt5 _ 
2: 2 2 

=> a =4, 6 =9and y =-3 

-. Coordinate of other end of diameter are (4, 9, —3) 


(b) 


1 


Centre of sphere = (+ ,0,— *) and radius of sphere 


bihaG - 
V4 4 2 
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Perpendicular distance OA of centre from x + 2y—z=4 is 
given by 137. @d) 


3 

I teg - 

2. 2 2, 
iG eT 
, radius of circle ~ 


AB= VOB? -OA? =\ : 1. Centre of sphere = (-1, 1, 2) 


135. (c) Plane 2ax—3ay+4az+6=0 passes through the Raslius or sphere /l-114-4+19=5 
mid point of the line joining the centres of spheres pene ou ae since Pent cemi tothe plane 
x? y 2? +6x 8y—2z=13 and OC ad a(t 2t4+7| 124 
x? y? 2 10x+4y-2z=8 Vi+4+4 3 
respectively centre of spheres are c,(— 3, 4, 1) and In right, AAOC 
c,(5,—2, 1). Mid point ofc ,c, is (1, 1, 1). AC? = AO’— OC? =5?- 4 =9 
Satisfying this in the equation of plane, we get => AC=3 5 
Se 4atdaet6=0 138. @) Centre of sphere be (-2, 1, 3) and radius 13 
=> a=-2. We know that, 

136. (a) Given that, the equations of spheres are Shortest distance = perpendicular distance between the 
oe x+y +224 Tx-2y—z—13=Oand aah ay sphere = distance of plane from centre of sphere 
Sj: ty t+2—-3xt 3y+4z2-8=0 

; 2x12+4x1+3x3-327 
We know that eqn. of intersection plane be Ji4429416 13 
S,-S,=0 = 10x-5y—5z-5=0 613-13 


=> 2x-y-z=1 


Probability 


Multiplication Theorem on 
Probability, 

Independent events, Conditional 
Probability, Baye's Theorem 


Ina game two players A and B take turns in throwing a pair 
of fair dice starting with player A and total of scores on the 
two dice, in each throw is noted. A wins the game if he 
throws a total of 6 before B throws a total of 7 and B wins 
the game ifhe throws a total of 7 before A throws a total of 
six. The game stops as soon as either of the players wins. 
The probability of A winning the game is : 

[Sep. 04, 2020 (ID] 


5 el 
(a) 3) >) 

5 4 22 
© & @ 


A die is thrown two times and the sum of the scores 
appearing on the die is observed to be a multiple of 4. 
Then the conditional probability that the score 4 has 
appeared atleast once is: [Sep. 03, 2020 (D] 


u 
4 
1 
Os (a) 


The probability that a randomly chosen 5-digit number is 
made from exactly two digits is : [Sep. 03, 2020 ID] 


(a) (b) 


Ole wile 


135 ac 
@) io 0) 08 
150 gee 
©) i98 @ io 


Box I contains 30 cards numbered 1 to 30 and Box II contains 
20 cards numbered 31 to 50. A box is selected at random 
and a card is drawn from it. The number on the card is 
found to be a non-prime number. The probability that the 
card was drawn from Box I is: [Sep. 02, 2020 (D] 
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2 8 
(a) 3 (b) 7 


4 2 
©) 7 dd) 5 
Let E° denote the complement ofan event E. Let E » E,and 
E, be any pairwise independent events with P(E, )>0 


and P(E, NE, OE;) =0. 
Then P(ES MES /E,) isequalto: [Sep. 02, 2020 (II)] 


(a) P(ES)+P(E;) (b) P(ES)-P(E5) 


(c) P(E3)—P(E5) (d) P(ES)—P(E,) 
In a box, there are 20 cards, out of which 10 are labelled as 
A and the remaining 10 are labelled as B. Cards are drawn 
at random, one after the other and with replacement, till a 
second A-card is obtained. The probability that the second 
A-card appears before the third B-card is: 

[Jan. 9, 2020 (D] 


a yee 
@) 76 0) 6 
B 15 
(c) 16 (d) 16 


Let A and B be two independent events such that 


1 1 
P(A)= 3 and P(B) = é Then, which of the following is 
TRUE? [Jan. 8, 2020 (D] 


(a) PUIB)= = (b) P(A/B’)= : 


(c) P(A’/B’)= : (d) P(AAUB))= : 


An unbiased coin is tossed 5 times. Suppose that a 
variable X is assigned the value & when k consecutive 
heads are obtained for k = 3, 4, 5, otherwise_X takes the 
value —1. Then the expected value of X, is: 

[Jan. 7, 2020 (D] 


3 1 1 
(a) 16 (b) 3 (c) - > (d) - 3 
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9. 


10. 


11. 


12. 


13. 
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In a workshop, there are five machines and the probability 


=. 4 
of any one of them to be out of service on a day is 4 


Ifthe probability that at most two machines will be out of 


3 
service on the same day is (3) k, then k is equal to: 


4 
[Jan. 7, 2020 (ID] 
7 <7 
@ = ) { 
17 
o (a) 4 


For an initial screening of an admission test, a candidate 
is given fifty problems to solve. Ifthe probability that the 


4 
candidate can solve any problem is = then the probability 


that he is unable to solve less than two problems is : 


[April 12, 2019 ID] 
201/1)" » 36/4)" 

es 3 0) 35 (5 

a4 . ) 1S4(1)" 

O S\5 @ 35\5 

Assume that each born child is equally likely to be a boy 


or a girl. If two families have two children each, then the 
conditional probability that all children are girls given that 


at least two are girls is: [April 10, 2019 (D] 
(a) a (b) - 
11 10 
1 1 
© @ 


Minimum number of times a fair coin must be tossed so 
that the probability of getting at least one head is more 


than 99% is: [April 10, 2019 ID] 
(a) 5 (b) 6 
(c) 8 (d) 7 
Four persons can hit a target correctly with probabilities 
ae res tively. If all hit at the target 
7374 and g respectively. If all hit at the targe 
independently, then the probability that the target would 
be hit, is: [April 09, 2019 (D] 
25 ree 
@ 199 © x 
1 ae 
© 99 O x 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


Let A and B be two non-null events such that A CB. 

Then, which of the following statements is always correct? 
[April 08, 2019 ()] 

(a) P(A|B)=P(B)— P(A) (b) P(AIB) > P(A) 

(c) P(AIB) < P(A) (d) P(AjB)=1 

The minimum number of times one has to toss a fair coin 

so that the probability of observing at least one head is at 


least 90% is : [April. 08, 2019 (ID] 
(a) 5 (b) 3 
(c) 4 (d) 2 


Ina random experiment, a fair die is rolled until two fours 
are obtained in succession. The probability that the 
experiment will end in the fifth throw of the die is equal to : 

[Jan. 12, 2019 (D] 


200 150 
(a) = (b) Pa 

225 175 
(c) ms (d) ra 


In a game, a man wins & 100 ifhe gets 5 or 6 ona throw of 
a fair die and loses % 50 for getting any other number on 
the die. Ifhe decides to throw the die either till he gets a 
five or a six or to a maximum of three throws, then his 
expected gain/loss (in rupees) is:  [Jan. 12,2019 (ID] 

400 
a) —— loss 
(a) 9 

400 
(c) “3 gain 
Two integers are selected at random from the set 
{1, 2, ...., 11}. Given that the sum of selected numbers is 
even, the conditional probability that both the numbers 
are even is : 


(b) 0 


400 
(d) = loss 


[Jan. 11, 2019 (D] 


7 1 2 3 
(@) 19 (b) 3 () 5 (d) 5 


An unbiased coin is tossed. Ifthe outcome is a head then 
a pair of unbiased dice is rolled and the sum of the numbers 
obtained on them is noted. If the toss of the coin results 
in tail then a card from a well-shuffled pack of nine cards 
numbered 1, 2, 3, ..., 9 israndomly picked and the number 
on the card is noted. The probability that the noted number 


is either 7 or 8 is: [Jan 10, 2019 (Dj 
i 4.18 a9 l9 
M3 OD O 7 O 36 


If the probability of hitting a target by a shooter, in any 


1 is : 
shot, is 3° then the minimum number of independent shots 


at the target required by him so that the probability of 


ae : Do 
hitting the target at least once is greater than 6° is: 


[Jan. 10, 2019 (ID] 
(a) 3 
(c) 5 


(b) 6 
(d) 4 


21. 


22. 


23. 


24. 


25. 


26. 
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Two cards are drawn successively with replacement from 
a well-shuffled deck of 52 cards. Let X denote the random 
variable of number of aces obtained in the two drawn 
cards. Then P(X = 1) + P(X = 2) equals: [Jan 09, 2019 (D] 
(a) 49/169 (b) 52/169 


(c) 24/169 (d) 25/169 

Anurn contains 5 red and 2 green balls. A ball is drawn at 
random from the urn. Ifthe drawn ball is green, then a red 
ball is added to the urn and ifthe drawn ball is red, then a 
green ball is added to the urn; the original ball is not 
returned to the urn. Now, a second ball is drawn at random 
from it. The probability that the second ball is red is: 


[Jan. 09, 2019 (ID] 
21 27 
° 9 ” 9 
26 32 
° 99 © 9 


A bag contains 4 red and 6 black balls. A ball is drawn at 
random from the bag, its colour is observed and this ball 
along with two additional balls of the same colour are 
returned to the bag. Ifnow a ball is drawn at random from 
the bag, then the probability that this drawn ball is red, is : 

[2018] 


1 
(a) ) = 


AlwW U|dY 


3 

(0) ® > 

Let A, B and C be three events, which are pair-wise 
independence and £ denotes the complement of an event 
E. If P(AMBAC)=0andP (C)>0, then P[( 4 7 B ) |CJis 
[Online April 16, 2018] 
(a) P(A)+P(B) (b) P(A)—-P(B) 

(c) P(A)—P(B) (d) P(A)+P(B) 

A player X has a biased coin whose probability of showing 
heads is p and a player Yhas a fair coin. They start playing 
a game with their own coins and play alternately. The player 
who throws a head first is a winner. If _X starts the game, 


and the probability of winning the game by both the players 
is equal, then the value of ‘p’ is[Online April 15, 2018] 


(b) 


equal to. 


(a) 


(c) (d) 


Ale wle 
AlN MNS 


Iftwo different numbers are taken from the set (0, 1, 2, 3, 
vaunan , 10), then the probability that their sum as well as 


absolute difference are both multiple of 4, is: [2017] 
7 6 

@ 5 0) 55 
12 14 

(c) (d) 


55 55 


27. 


28. 


29. 


30. 


31. 


Let E and F be two independent events. The probability 


1 
that both E and F happen is DD and the probability that 


neither E nor F happens is ul , then a value of FE) is: 
2 P(F) 
[Online April 9, 2017] 
4 3 
@) 5 ) 5 
1 > 
() 3 Ory 


Three persons P, Q and R independently try to hit a target. 


3 1 
Ifthe probabilities of their hitting the target are 42 and 


> 
8 respectively, then the probability that the target is hit 


by P or Q but not by R is: [Online April 8, 2017] 
21 9 

OMeri 0G 
15 39 

() (d) 


An unbiased coin is tossed eight times. The probability of 
obtaining at least one head and at least one tail is : 


[Online April 8, 2017] 
255 127 
(a) 556 (b) D8 
63 1 
© @ (d) 3 


Let two fair six-faced dice A and B be thrown 
simultaneously. If E, is the event that die A shows up 
four, E, is the event that die B shows up two and E; is the 
event that the sum of numbers on both dice is odd, then 
which of the following statements is NOT true? [2016] 
(a) E, and E, are independent. 

(b) E,, E, and E, are independent. 

(c) E, and E, are independent. 

(d) E, and E, are independent. 


2 
If A and B are any two events such that P(A) = 5 and 


3 
AOR si: then the conditional probability, 


P(A | A’UB’)), where A’ denotes the complement of A, is 
[Online April 9, 2016] 


) 
@ % 


equal to: 


@) Yo 
© &, 


EBD 83 


32. 


33. 


34. 


35. 


36. 


37. 


www.jeebooks.in 


(ELA aa@@ia$ i$ aaa - 528 


Let X be a set containing 10 elements and P(X) be its 
power set. If A and B are picked up at random from P(X), 
with replacement, then the probability that A and B have 


equal number elements, is : [Online April 10, 2015] 
Oe _ 7 2C,5 
(a) 30 (b) 710 
10 _ 20 
(2 y d Cio 
(c) ge (d) 520 


———\._ i 
Let A and B be two events such that P(AvUB) = ra 


P(4nB) -- and P(A) = * where A stands for the 


complement of the event A. Then the events A and B are 
[2014] 

(a) independent but not equally likely. 

(b) independent and equally likely. 

(c) mutually exclusive and independent. 

(d) equally likely but not independent. 

Let A and E be any two events with positive probabilities: 


Statement - 1: P(E/A) > P(A/E) P(E) 
Statement - 2: P(A/E) > P(AME) 


[Online April 19, 2014] 
(a) Both the statements are true 
(b) Both the statements are false 
(c) Statement-1 is true, Statement-2 is false 
(d) Statement-1 is false, Statement-2 is true 
A, B, C try to hit a target simultaneously but independently. 
Their respective probabilities of hitting the targets are 


3.15 
42°38" The probability that the target is hit by A or B but 


not by Cis: [Online April 23, 2013] 
(a) 21/64 (b) 7/8 
(c) 7/32 (d) 9/64 


Given two independent events, if the probability that 


26 
exactly one of them occurs is 49 and the probability that 


15 
none of them occurs is 79° 
probable of the two events is : 
(a) 4/7 


(c) 3/7 


then the probability of more 


[Online April 22, 2013] 
(b) 6/7 
(d) 5/7 


2 
The probability of a man hitting a target is 3: He fires at 


the target k times (k, a given number). Then the minimum 


38. 


39. 


40. 


41. 


42. 


43. 


k, so that the probability of hitting the target at least once 


is more than — , iS: [Online April 9, 2013] 
(a) 3 (b) 5 
(c) 2 (d) 4 


Three numbers are chosen at random without replacement 
from {1,2,3,..8}. The probability that their minimum is 3, 


given that their maximum is 6, is : [2012] 
3 1 

(a) 3 (b) 5 
1 2 

(c) Zz (d) 5 


Let A, B, C, be pairwise independent events with P (C) >0 


and P(AA BAC) =0.Then P( 4° >B°/C). [2011S] 


w) Ha‘) +718") 
() P(4°)-P(B°) (d) P(4°)-P(B) 


If C and D are two events such that C C Dand P(D) # 0, 
then the correct statement among the following is [2011] 


(a) P(C|D)>P(C) —_(b) P(C|D)< PC) 


(a) P(B*)~P(B) 


P(D) 

P(C | D)=—— 

(c) P(C|D) PO) 
One ticket is selected at random from 50 tickets numbered 
00,01,02,...,49. Then the probability that the sum of the 


digits on the selected ticket is 8, given that the product of 


(d) P(C| D)=PC) 


these digits is zero, equals: [2009] 
1 5 

@ > ) a 
1 1 

() 56 @) a 


It is given that the events A and B are such that 


P(A)= =P |B)= : and P(B| A) = = Then P(B) is 
[2008] 
1 1 
(a) é (b) Fi 
2 1 
© 3 (d) 5 


Two aeroplanes I and II bomb a target in succession. The 
probabilities of I and II scoring a hit correctly are 0.3 and 
0.2, respectively. The second plane will bomb only if the 
first misses the target. The probability that the target is hit 
by the second plane is [2007] 
(a) 02 

(c) 0.06 


(b) 0.7 
(d) 0.14. 


44. 


45. 


46. 


47. 
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Three houses are available in a locality. Three persons 
apply for the houses. Each applies for one house without 
consulting others. The probability that all the three apply 


for the same house is [2005] 
2 ao 
@) 5 ) 5 
7 
c) — d) — 
(c) (d) 5 


Let A and B be two events such that P(AU B) = - ; 


1 a = 
a a and Payee where 4 stands for 


4 
complement of event A. Then events A and B are [2005] 


(a) equally likely and mutually exclusive 
(b) equally likely but not independent 
(c) independent but not equally likely 
(d) mutually exclusive and independent 


4 
The probability that A speaks truth is 3° while the 


3 
probability for B is a The probability that they contradict 


each other when asked to speak on a fact is [2004] 
4 1 

@) 5 (b) 5 
7 3 

() 39 (d) 5 


A problem in mathematics is given to three students A, B, 
C and their respective probability of solving the problem 


1 
is me : and : . Probability that the problem is solved is 
[2002] 
@ = ) - 
yi ea 
4 2 
2 F 1 
ae (@) 5 
Random Variables, Probability 
TOPIC Distribution, Bernoulli Trails, 


48. 


Binomial Distribution, Poisson 
Distribution 


Four fair dice are thrown independently 27 times. Then the 
expected number of times, at least two dice show up a 


three or a five, is [NA Sep. 05, 2020 (D] 


49. 


50. 


51. 


52. 


53. 


54. 


Ina bombing attack, there is 50% chance that a bomb will 
hit the target. At least two independent hits are required to 
destroy the target completely. Then the minimum number 
of bombs, that must be dropped to ensure that there is at 
least 99% chance of completely destroying the target, is 

[NA Sep. 05, 2020 (ID] 


The probability of a man hitting a target is = The least 
number of shots required, so that the probability of his 
hitting the target at least once is greater than 7 
is : [NA Sep. 04, 2020 (D] 
A random variable X has the following probability 
distribution: 


x : 1 2 3 4 5 

P(X) : KR HK K 2K 5K? 

Then, P(X > 2) is equal to: [Jan. 9, 2020 (ID] 
a i 

@ 0) 3 
1 re 

© < Clr 


Let arandom variable X have a binomial distribution with 


k 
mean 8 and variance 4. If P(X d” 2)= 716» then k is equal 


to: 

[April 12, 2019 (D] 
(a) 17 (b) 121 
(c) 1 (d) 137 


A person throws two fair dice. He wins Rs. 15 for throwing 
a doublet (same numbers on the two dice), wins Rs. 12 
when the throw results in the sum of 9, and loses Rs. 6 for 
any other outcome on the throw. Then the expected gain/ 


loss (in Rs.) of the person is : [April 12, 2019 (D] 
1. 1 

(a) 5 gain (b) mn loss 
1 

(c) 3 loss (d) 2 gain 


A bag contains 30 white balls and 10 red balls. 16 balls are 
drawn one by one randomly from the bag with replacement. 
If X be the number of white balls drawn, then 


mean of X 


standard deviation of x] is equelto: Jan. at, 2007) 


4\3 


@4 © 43 © N22 @ > 
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58. 


59. 


60. 


61. 
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A box contains 15 green and 10 yellow balls. If 10 balls 

are randomly drawn, one-by-one, with replacement, then 

the variance of thenumber of green balls drawn is: [2017] 
6 12 

@> W> ©6 @4 

An experiment succeeds twice as often as it fails. The 

probability of at least 5 successes in the six trials of this 


experiment is : [Online April 10, 2016] 
496 192 

(@) a59 (0) A539 
240 256 

() 759 (@) a9 


If the mean and the variance of a binomial variate X are 
2 and | respectively, then the probability that X takes a 
value greater than or equal to one is : 

[Online April 11, 2015] 

See i a 

Oi Of OG We 
IfX has a binomial distribution, B(n, p) with parameters n 
and p such that P(X = 2) =P (X = 3), then E(X), the mean of 
variable X, is [Online April 11, 2014] 


@2-p ®3-p ©F WF 


A multiple choice examination has 5 questions. Each 
question has three alternative answers of which exactly 
one is correct. The probability that a student will get 4 or 


more correct answers just by guessing is: [2013] 
17 13 id 10 
OF OF OF OF 


Consider 5 independent Bernoulli’s trials each with 
probability of success p. If the probability of at least one 


31 
failure is greater than or equal to 30° then p lies in the 


[2011] 
3 11 1 
© (| [23 
11 13 
©) ta @ a] 
1 


Ina binomial distribution B (, p= 4 , if the probability 


interval 


9 
of at least one success is greater than or equal to 10’ then 


nis greater than: [2009] 


62. 


63. 


64. 


65. 


66. 


67. 


68. 


(a) logjp 4+1logig 3 (b) log)9 4—log)9 3 


1 

(d) log)9 4—log)9 3 

A pair of fair dice is thrown independently three times. The 
probability of getting a score of exactly 9 twice is [2007] 
(a) 8/729 (b) 8/243 (c) 1/729 (d) 8/9. 

At a telephone enquiry system the number of phone calls 
regarding relevant enquiry follow Poisson distribution with 
an average of 5 phone calls during 10 minute time intervals. 
The probability that there is at the most one phone call 
during a 10-minute time period is [2006] 
(@ 2 

e 


Arandom variable X has Poisson distribution with mean 2. 
Then P (X> 1.5) equals [2005] 


(c) logjp 4—logig 3 


6 5 6 
(a) 5e (b) é (c) 55 


2 3 3 
@ > wo O1-> OF 
e e e 
The mean and the variance of a binomial distribution are 4 


and 2 respectively. Then the probability of 2 successes is 


[2004] 
2 Te 
@ 756 © 56 © o56 © 256 
A random variable X has the probability distribution: 


Px: | 1 | 2] 3f4[s5]6]7] 8) 


For the events E = {X is a prime number } and 


F={X <4}, the PE UF) is [2004] 
(a) 0.50 (b) 0.77 (c) 0.35 (d) 0.87 

The mean and variance of a random variable X having 
binomial distribution are 4 and 2 respectively, then P 


(X= l)is [2003] 
a. 

(a) ri (b) 35 
1 1 

(c) 16 (d) 8 


A dice is tossed 5 times. Getting an odd number is 
considered a success. Then the variance of distribution of 
success is [2002] 
(a) 83 (d) 5/4 


(b) 3/8 (c) 4/5 
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5 
) Probability ofsum getting 6, P(A) = = 


1 
Probability ofsum getting 7, P(B) = = =e 
P(A wins)= P(A) + P(A)P(B)P(A) 


+P(A)-P(B)P(A)P(B)P(A) +..... 


=a) Galas) + 


5{ 155 ei 
1+ 


36( 216 \216 

=e 

36 _ 30 ( a) 
>= wee 

61 61 2 [=F 

216 


(d) £, [the event for getting score a multiple of 4] 

=(1, 3), (3, 1), (2, 2), (2, 6), (6, 2), (3, 5), (5,3), (4, 4) & (6, 6) 
E, [4 has appeared atleast once] 

=(1, 4), (2, 4), 3, 4), (4, 4), (5, 4), (6, 4), (4, D, (4,2), (4,3), 
(4, 5) & (4, 6) 


E, OE, = (4, 4) 


(a) Total outcomes = 9(10*) 
Favourable outcomes 


=°C, (2° —2)+°C,(2* -1) = 36(30) +9(15) 


36x30+9x15 4x304+15 135 
Probability = 9x10! ~~ 694 “104 


(b) Let B, and B, be the boxes and N be the number of 
non-prime number. 


+ PUB) = PUB) = 5 

and P (non-prime number) 

=P(B,) pl +P(B,) p{ © 
les) aia 09, 


1 20 1 215 
=k PTS A SS 
2 30 2 20 


7. 


6 $28 


— Hints & Solutions — 


So, 


(Nn) 
. PUB)* PLS | 


P 
| a= P[ ©) Peer P( 2) 


1 20 1 


Led I 
= 2S 
i O16 1 7 
2°30 2 20 3 40 


(ro ngc\) PLE O(ES nef) 
el ee ee 7 


_ P(E) - AE, NE VES) 
P(E) 


[-< P(AM B®) = P(A) - P(AMB)] 
_ P(£)) - P(E, NEL) UE, 1 £3)] 


P(E)) 
P(E,) - [P(E 0 Ey) + P(E, 0 E3)— P(E, OE, 0 E3)I 
P(E) 
P(E£,)- P(E, OE) - P(E, OE;)+0 
- P(E}) 


=1—P(E,) — PEs) [. P(AM B) = P(A) P(B)] 


= P(Ey)— P(E3) or PES) - P(E) 
(b) P(second A — card appears before the third B— card) 
P(AA) + P(ABA)+P (BAA) + P(ABBA)+P(BBAA) 
+ P(BABA) 


-l.1,1,1 1,1 11 
~4°8 8 16 16 16 16 
(b) Aand B are independent events. 


ee 
So, p(4)_P(A0B) _3 36 _1 
B' P(B') 1 3 
6 


(b) k o;}1/2)/3 414415 
1/12/11) 5 }2]1 
32 | 32 | 32 | 32 | 32 | 32 


P(k) 


k= No. of times head occur consecutively 
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Now expectation 14. (b) « Ac Bs0dA AW B=A 
11 A) P(AQB) 
=) xP(k) =( Dx + ( Ix =+( 1)x Pl =a es 
eon A\ P(A) 
32 a2. 3 * => Pial= P(B) 
9. (a) Required probability = when no machine has fault + 
when only one machine has fault + when only two P(B)<1 
machines have fault. A 
5 4 Sy an3 =P (4) = P(A) 
5c, (3 3c (13 5c, (1 3 
ON a ENN 15. (c) Let, pis probability for getting head and is probability 
243 405 270 918 459_-27xI7 for getting tail. 
1024 1024 1024 1024 512 64x8 es 1 
3 3 p=P(A) 5 4 P 5 
3 3 17 
gs Maca) ar 9 9 
P(x 21) 2— 1- P(x =0) = — 
17 og a 
k=— 
‘. id 1 1 1 
10. (c) Let p is the probability that candidate can solve a 1—” a5] > 9 <1 9 < 
n n 
problem and q is the probability that candidate can not 2 10 2 a 
not solve a problem. 2” >10 >n24 >n,=4 
ag oe phe 16. (d) Since, the experiment will end in the fifth throw. 
5 5 Hence, the possibilities are 4 **44,*4*44,***44 
Probability of solving either 50 or 49 problem by the (where * is any number except 4) 
candidate 1\(5\(S5\(1\f1 
= 0C. pp. go + 0C, . pg! =p® [pt 50q] Required Probability = BeBe Al | 
) Ges)-$8) IO GGG GEGlGl 
5} \5 5 55 6)N6N6) 6) 6) (6) 6 
11. (a) Let, A=At least two girls _ 254254125 _ 175 
B=All girls 6° 6° 
2 1 
»(4)-7808 _ PB) 17. (b) Probability of getting 5 or6=PE)=E=3 
A P(A) P(A) 
1 2 
1° Probability of not getting 5 or 6 = P(E) =1— 3 = a 
(7) E will consider as success. 
= 4 Gee 
1 *(5) ‘a(3) 16-1-4 11 
2 2 
12. @) According to the question, 
n n 
1 | > 99 => 1 < 1 n>7 Probability 
2 100 2 100 
Hence, minimum value is 7. 
13. @) P (at least one hits the target) 


= 1—P (none of them hits the target) 


{-3)-5)-a)a) 


12 3,7 4.7 225 
234 8 32 32 


His expected gain/loss 


: 100+ 2% 50+ 
3 9 27 


x (150) 


_ 900+ 300-1200 _ 
27 


18. 


19. 


20. 


21. 


22. 
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(c) Probability of getting sum of selected two numbers 
is even 


575 
C,#C 
=P (4) = ; 1 : 
C, 
Probability of getting sum is even and selected numbers 
5c, 
are also even P(E,) = 77—- 
C, 
E, C. 10 2 
Hence, P| — | = = =<. 
il (4 ‘ero, 6105 


1 
(c) P(Outcome is head) = ) 


1 
P(Outcome is tail) = a 


6 5 Ii 
P(7 or 8 is the sum of two dice) Gr ae a6 


1 1.2 
P(7 or 8 is the number of card) = 9 ag 9 = 9 


1 1 
Required probability = 5 xo th 


+(Hs)-8 
24 36 -) 72 


(c) Let the number of independent shots required to hit 


the target at least once be n, then 


as 
1 > < 
3 6 \3 6 


Hence, the above inequality holds when least value of 


nis5. 
(d) X=number ofaces drawn 
P(X=1)+ P(X=2) 


4 48 48 4 4 4 

= x + x + x 
50° 52 50 50) 152 58 
24 1 25 


=— + —  =— 
169 169 169 
(d) Let Grepresents drawing a green ball and R represents 


drawing a red ball 
So, the probability that second drawn ball is red 


R R 
-7o)-7( 2} +Pr() 


23. 


24. 


25. 


26. 


(a) Let R,be the even of drawing red ball in th draw and 
B, be the event of drawing black ball in th draw. 
Now, in the given bag there are 4 red and 6 black balls. 


4 6 
P(R\)= To and P(Bi) = a 


Now, required probability 


= re eae ee) 
P(R}) (2 ePee) °(%] 


(= “| (< ‘) 2 
= x + x = 
10 12 10 12/ 5 


P(ANBOC) 
P(C) 


(c) Here, P(A MB |C)= 


_ P(C)-P(ANC-P(BOC)+P(ANBAC)) 
P(C) 


P(ANBaC) 


P(A). P(C)+P(B).P(C) 


= P(C) 


=1-—P(A)-P(B)=P(4 )—P(B\(-; P(ANBNC)=0) 

(a) Ifthe outcome is one of the following: 

H, TTH, TTTTH, ..., then X wins. 

As subsequent tosses are independent, so the 

probability that X wins is 

Pee ee eee 
4 16 3 

Similarly Ywins ifthe outcome is one of the following: TH, 

TTTH, TTTTTH,, ... 

Therefore, the probability that Y wins is 


l~p l~p ,l~p_2(~p) 
2 8 32 3 
Since, the probability of winning the game by both the 
players is equal then, we have 
4p 2(1- 1 
p_2~p) _, oe 


3 3 3 


(b) Let A = {0,1,2,3,4,......, 10} 

n (S)=!!C, =55 where'S' denotes sample space 
Let E be the given event 

-. E= {(0,4), (0,8), (2, 6), (2, 10), (4, 8), (6, 10)} 
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Probability M-531 
=n (E)=6 And P(E,0 E,0 E,)=0 # P(E). P(E,). P(E) 
n(£) 6 => E,, E,, E, are not independent. 
2 P(E) ren = ee 
©)= AS) 55 2 8 3 
31. @) P(A)= == — :P(ANB)= 
27. (a) P(EMF)=P(E).P(F)= om <0 a0 
P(EnF)=P(E).P(F)=~ P(4nB) =1-= 
2 A B 
1 —- =), 17 
= (-P®)d-PH)=5 = P(AUB)= 55 
Let P(E)=x AQ(A'UB) 
P(F)=y =A-(ANB) 
1 2 
=> 1-x-ytxy= 5 P(A-(ANB))= 5 
115 P(A-(ANB)) 5 
= TRS 49 P(A/(A'OB'))= == 
212 1 (A/( »)) P[4u8) 7 
T 
> ETY 5 32. (d)_ Required probability is 
ita" fA ef WAY i 4 
| Wi 1 ( C ) +( C;] +( C)] eee +(! Cio] 
— x+ —= OX. YS 
12x 12 12 710 
=> 12x?-7x+1=0 200 
=> 12x*-4x-3x+1=0 -— 
=> (4x-1)(x-1)=0 2 
1! 33. @) Given, P(4UB)=15 P(4uB)=1-1L => 
> ga ‘ ’ 6 6 6 
-— 1 1 3 
=o P(A)=-—> P(A)=1 
and y wyn73 (4) 4 (4) 4 
x 1/3 4 1/4 3 We know, 
—=-_=-> or = = 
aie eae ey a) P(AMB) 
28. (a) Required probability = > a a + P(B) 4 
1 
GlelGmoleleucslests ea 
AN2)8) 42a) 42s | 
P(B) =— 
12+9 21 3 
“64 64 : P(A) # P(B) so they are not equally likely. 
29. (b) Required probability = 1 — {P (All Head) + P (All Tail)} Kae P(A) P(B) => === 2 P(AAB) 
=1- xa} SoA & B are independent. 
2 2 34. (a) Let A and E be any two events with positive 
1 probabilities. 
=1- +} Consider statement-1 : 
4 P(E/A) = P(A/E)P(E) 
» 1|_ 12 P(ENA 
al a} marr LHS : P (E/A) = ao AI) 
1 1 1 _ PENA) 
30. ) P(E) =%: P(Ea)= =; PE3)=5 RHS : P(A/E). P(E) = P(E) P(E) 
= P(ANE) 2) 


1 1 1 
P(E, n E,) = —, P(E,n E3) = —, P(E;n E3) = — 
(Ey Ep) P (E2 E3) 6 (E,NE3) io 


Clearly, from (1) and (2), we have 


35. 


36. 
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M832, 


P(E/A) = P(ANE) 
Thus, statement-1 is true. 
Similarly, statement-2 is also true. 


(a) P(A or Bbut not by C)= P((A UB) AC) 
=P(A UB) x P(C) 
=[P(A)+ P(B)— P(A AB) x PC) 


E 1 3 | 3 es 5. 2 

— + x x = x = 

4 2 4 2] 8 8 8 64 

(a) Let the probability of occurrence of first event A, be 
‘a 

Le., P(A)=a 

“. P(not A)=1-a 

And also suppose that probability of occurrence of second 
event B, P(B) = b, 

.. Pinot B)=1-5 


26 
Now, P(A and not B) + P(not A and B) = 49 


=> P(A) P(not B) + P(not A) x P(B) = = 


Bea 
=> ax(1-b)+(l-a)b= 49 


+ b—2ab = 
=> a+b-2ab= 7, 


15 
And P(not A and not B) = 49 


15 
=> P(not A) x P(not B)= 49 
15 
=> (l-a)x(1-bd)= 49 
15 
=> 1-b-atab= 79 
34 . 
=> at+b-ab= 49 ..(i) 
From (i) and (ii), 
42 = 
a+b= 49 ...(iit) 
8 
and ab= 49 
42 42 4x8 196 
(a— BY = (a + bY 4ab = 104949 = 2401 
14 ; 
a-b= 49 ...(1V) 
From (iii) and (iv), 
4 2 
a= 7 b= 7 
Hence probability of more probable of the two events = : 


37. 


38. 


39. 


40. 


41. 


5 3 9 (2) 2 (2) a ¥ 
t x + x season t > 
5°55 \5) 5 5) 5° 10 


Hence minimum value of k=3 
(b) Given three numbers are chosen without replacement 
from = {1,2,3......,8} 
Let Event 
F : Maximum of three numbers is 6. 
E: Minimum of three numbers is 3. 
This is the case of conditional probability 
We have to find P (minimum) is 3 when it is given that P 
(maximum) is 6. 
(2) P(EAE) *CG; 21 
ee NE? CRE) BG. iS 
@) PASO BYC)= 
P((4 as )ac) P((4va) ac) 
P(C) ~~ P(C) 
P((S-AUB)OC) 
P(C) 
P((S-A-B+AB)nC) 
P(C) 
_ P(C)—P(AAC)—-P(BAC)+P(ANBAC) 
P(C) 
P(C) — P(A).P(C) — P(B)P(C) +0 
P(C) 
=1-P(A)-P(B) 
= P(A°)-P(B) 
(a) Weknow, 
c) P(CAD) P(C) 
D})~ =P(D) ~—P(D) 
Where, 0 < P(D) <1, hence 


C 
(Sane) 
(d) Given that 


[~- P(A) = 1-P(4)] 


[CCD] 


1 3 
4 4 
and P(x 2 1) = = 

10 


EBD 83 


www.jeebooks.in 


Probability M- 533 
9 ; 1 1 
=> 1-P@-0)27, 47. (a) Given that P(4)=> , P(B)= and 
1 (3V'_ 9 1 Se eee 
= (20. > P(C)= —; P(AUBUC) =1- P (A) P(B) PC) 
4) \4) “10 4 
=> 1-2.2(3)' 1 fi at at t] =1-dx2xd a3 
1044 2 3 4 23 4 4 
, 48. (11) 
= ( 3) < (+ Probability of getting at least two 3's or 5's in one trial 
Taking log at the base 3/4, on both sides, we get 4 By (4) 4 a a 4 air 
="C, + “C3 + “C4 
‘ties (= og (4) 6) \6 6) \6 6 
3/4 | q |= 1083/4 (45 a a 
—log),10 _ ctl eerie 
= 2 —log3/4 19=—S — ee at pA 
lozio( >) log)9 3—logy9 4 
4 11 
E (x)=np -2(14) =11. 
1 27 
=> 12 —_—_\_—___— 
logi9 4—logio3 49. (11.00) 
1 Let 'n' bombs are required, then 
42. (b) Given that P(A) = 1/4, P(A/B) =~, P(B/A) = 2/3 
2 ihe il la 1V°f1y" 99 
By conditional probability, 1-"C, (3) Gg "oa(5] (5) > ia 
P(A AB)= P(A) P(B/A)= P(B)P(A/B) 
1 2 1 1 1 n+l 
=P(B => P(B)= = —> 2” > 100 1 211 
>7%5 (5 (Bb) 5 in (n+l)>n 
43. ()_ Given that P(I)=0.3 and P() =0.2 50. (3.00) 
- PCT )=1-0.3=0.7 1 9 
. The required probability p= 10’ 0 
=P(I AID) = P(1).PUD =0.7*0.2=0.14 
l P (not hitting target in n trial -(2)' 
44. (b) Probability of particular house being selected = es (ot nating getty eals) = 10 
P (all the persons apply for the same house) 
11.1), 1 i‘ 
(Sepa }s3. P (at least one hit) -1-(2) 
45. (c) PAGR)= PAAR =! and P(A)=4 9\" 1 
, ( ~ 6’ ( a 4 (2) > 7 20.9)" <0.75 
=> P(AVB) ay P(A) ae 
6 5 * Aninimum = 3. 
Also = P(AU B) = P(A)+ P(B)— P(A B) 
51. @ > P(K)=1 6K2+5K=1 
ae re 
6 4.4 3 6K?+5K-1=0 
= P(A) P(B)=3—-+ =4= PUAN B) aires 
43 4 => (6K-1)(K+1)=0 


46. 


Hence A and B are independent but not equally likely. 
(c) A and B will contradict each other ifone speaks truth 
and other false . So , the required probability 


a 4(. 3 4) 3 
P(ANB)+P(ANB) =5\I-G)tU 3) 
41 13g 
= x t x = 
5 4 5 4 20 


1 
=> K= - (K=-— | rejected) 


P(X>2)=K+2K+5K° 
Lo So 6200s 2h 


= are 
6 6 36 36 36 
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M = 594 


52. @) Given mean p =8 and variance o? =4 56. () Letp(F)=p >p(S)=2p 
=> p=np=8ando’=npq=4. 1 
; ; ptIp-lsp- 

pt+q=l>q= 5.p= 5 and n= 16 P(x>=5)=plx=5) +p =6) 


k b\w 2) 2), 
“P(KS2)= 56 mee a se 
5 
16 16 16 2 1 2 256 
1 ec (18 ee (1 4 - (2) (442) - 
*o4[ q/ ol ara 3 3 3/729 


2 2 2 ze 
57. @) Letmean=np=2 (1) 
=> k=(1+16+120)= 137 and variance = npg = 1 ...(2) 
53. (c) Let Xbe the random variable which denotes the Rs On solving eqn (1) and (2), we get 
gained by the person. l 1 
Total cases = 6 x 6 = 36. q=5 andp= 5 
Favorable cases for the person on winning & 15 are From eqn (1), we have 
(1, 1), (2,2), G, 3), (4, 4), (5, 5), (6, 6) Le., 6 cases. n=4 
6 P (x > 1) = 4C pa? ae 4c pa of 4Cp'q ae Ca 
P(X=15)= FT 
36 6 gigs Ey og ke 
Favorable cases for the person on winning & 12 are (6, 3), = 1—"Cop'q’ = 2) *16—«d16 
5,4), (4, 5), (3, 6) ie., 4. : : sg ti ue eg 
G4) Gee, 8)n8 58. (b) Since X has a binomial distribution, B (n, p) 
4 1 = 
PU=D=—.-5 2 POW=2)="C, ey Up 


and P (X= 3) ="C,; (pp (1 - py 
Given P (X= 2) =P (X= 3) 
=> "C, p? (1 - py? = "C; PP  - py? 


Remaining cases = 36—6-4=26 


Pde py it p=)" 
2\(n-2)! G—py? 3(n-3)!' a-py 
1 |p 

— a a i=7 >3(1-p)=p(n-2) 

=> 3-3p=np-2p 

=> np=3-p 

=> E(X)=mean =3-p 


(.. mean of B (n, p) = np) 


30 3 10 1 
54. (b) P(white ball) = 404 , O(red ball) = 404 »n=16 59. (©) p=p (correct answer), g = p (wrong answer) 
1 2 
Mean of X nP— ~nP => P= —,q=>,n=5 
— = TnPO = 3 3 
siandanddeyasnonott nED Jo By using Binomial distribution 
16x 2 Required probability 
4 = fag =4y3 2 iy? 
i. rora-ta() toe) 
4 3 3 3 
; ; ee 2 1 SI 
55. (b) Wecan apply binomial probability distribution =)" a > = a 
We have n= 10 +4 
15 3 ; : 
p = Probability of drawing a green ball = BRE 60. (b) Given that p (at least one failure) 2 30 
Al = i ue 1 fail 2 = 
gat T= = 1-p(no ailure) >, 
Te mee 5.31 
Variance = npq 10x ox 5 >l-p ay 
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Probability M- 535 
51 1 Given mean (m)=5 
i 32 Pees 2 P (at most | phone call) 
Butp >0 


61. 


62. 


63. 


Hence p lies in the interval fo, ;| : 


(d) Given that 


1 1 3 
P — 
4°? 4 4 


9 
21)>— 
and P(x l= 56 


(3) <3) 
= a) 0 
Taking log at the base 3/4, on both sides, we get 


3 1 
n logs/a | | |? logs | 75 


—| 10 = 
> n = —log3/4 10= 2810 u 


losio( 3) logj9 3—logy9 4 


n2 : 
logjo 4 —logyo 3 


(b) The sample space of pair of fair dice is thrown, 
S=(, ),, 2), 3).... =36 
Sum 9 are (5, 4), (4, 5), (6, 3), (3, 6) 
4 1 
P(score 9) = 36.90 
Number of trial =3 


. Probability of getting score 9 exactly twice 


2 
=¢,x(3) (i 1 {3.7.18 
7G 7 319 9 9 


3.2! 1 1 8 8 
= x x x = 
2! 9 9 9 243 
(d) From poission distribution 


—m or 
em 


P(X =r)= r 


64. 


65. 


66. 


67. 


68. 


=P(X <1)= P(X =0)+P(X =1) 
= e 6 
=p" 45xe°s 5 
e 
(c) From poission distribution, probability of getting k 
successes is 


k 
—pya=e** 
P(x =k)=e 7 
Given mean (A)= 2 
P(x = 2)=1-P(x =0)-P(x=1) 
=1-e% -{¥) =] 2 
1! 2 
(a) Given that mean = np =4 and variance =npq = 2 
1 
=q=-—andn=8 
P= 2 n 
6 2 
8 1 1 
P(2 success) = °C. (2) (2) 
( ) hea es 
he 
28 256 


(b) P(E)=P(2 or3 or5 or7) 
= 0.23+0.12+0.20+0.07 =0.62 


P(F) = P(. or 2 or 3) =0.15+0.23+0.12 =0.50 
P(EQF)= P( or 3) =0.23+0.12 = 0.35 
We know that 
P(EUF) = P(E)+ P(F)-P(EQF) 
=0.62+0.50-0.35 = 0.77 
(b) Given that np = 4 and 
1 1 


npg =2=>>4q ae 


: 
1\(1 1 1.1 

pr =n=*q( J( } =8.—=—= 
2/2 28 25 32 


(d) The experiment follows binomial distribution with 
n=5,p=3/6=1/2. 
qg=1-p=1/2.; 

Variance = npg = 5/4. 


n=8 
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é Properties of Triangle, Solutions of 5. Given 3 for a AABC with usual 
‘TOPIC Triangles, Inscribed & Enscribed i 12 1 
\ Circles, Regular Polygons cosA cosB cosC 

Sg ey ee ne notation. If @ = B = , then the ordered triad 


Let A(3, 0,—1), B(2, 10, 6) and C (1, 2, 1) be the vertices of 
a triangle and M be the midpoint of AC. IfG divides BM in 
the ratio, 2 : 1, then cos (ZGOA) (O being the origin) is 


(a, B, y) has a value : 
(a) (7,19, 25) 
(c) (5,12, 13) 


[Jan. 11, 2019 (ID] 
(b) (3,4,5) 
(d) (19,7, 25) 


; asi 6. With the usual notation, in AABC, if ZA + ZB = 120°, 
to: April 10, ‘ : 
enn Ce O a= a +1 andb= re) 1, then the ratio ZA : ZB, is: 

i ha [Jan. 10, 2019 (ID] 
@) 37s 6) Fs (a) 7:1 (b) 5:3 

(c) 9:7 (d) 3:1 
1 1 
(c) 610 (d) B0 7.  InaAABC, . =2+43 and ZC=60°. Then the ordered 
The angles A, Band C ofa triangle ABC are in A.P. and pair (ZA, ZB) is equal to : [Online April 10, 2015] 
: ‘ aioe 105°, 15° 

a:b=1:./3.Ifc=4cm, then the area (in sq.cm) of this S nee ee o oe iy 
triangle is : [April 10,2019(1D]_ 8 ABCD is a trapezium such that AB and CD are 

2 b parallel and BC | CD. If ZADB= 0, BC =p and CD =q, 
(a) V3 (b) 413 then AB is equal to : [2013] 

4 ee 2 2 
() 2v3 OF QS es 
pcos8+qsin0 pcos8+qsin0 
Ifthe lengths ome sides of a triangle are in aE: and the Pr . re (p? “ V jain 
greatest angle is double the smallest, then a ratio oflengths (c) 7. (d) — sO 
: nee ; p’ cos8+q~ sin® (pcos8+ qsin6) 
of the sides of this triangle is : [April 08, 2019 ID] ‘ 
(a) 5:9:13 (b) 4:5:6 9, Ifina triangle ABC, = "= 2*” | then cosA is 
a. i. 11 12 13 

In a triangle, the sum of lengths of two sides is x and the (a) 5/7 (b) 1/5 
product of the lengths of the same two sides is y. if (c) 35/19 (a) 19/35 
re = y, Where c isthe length of the third sideofthe 10. Ina APQR, If3 sin P+4cos O=6 and 4 sin Q+3 cos 


triangle, then the circumradius of the triangle is : 


P=1, then the angle R is equal to: [2012] 


[Jan. 11, 2019 (D] @) at ies : 

3 Cc 

(a) =y (b/) = 
° ‘4 © = @ = 

c y 

() 3 (d) B 


11. 


12. 


13. 


14. 


15. 


16. 
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Properties of Triangles M-537 


For aregular polygon, let r and R be the radii of the inscribed 
and the circumscribed circles. A false statement among 
the following is [2010] 


r 
(a) There is aregular polygon with RR 


(b) There is aregular polygon with . = 


(c) There is aregular polygon with 7 = 


JR w]e 
Sian to] 7 


(d) There is aregular polygon with 3 = 


N 


Ifina AABC, the altitudes from the vertices A, B, C on 

opposite sides are in H.P, then sin A, sin B, sin C are in 
[2005] 

(a) GP. 

(c) A.P-G.P. 


(b) A.P. 
(d) HP 


Ina triangle ABC, let ZC = + . Ifris the inradius and R is 


the circumradius of the triangle ABC, then 2 (r+ R) equals 


[2005] 
(a) b+c (b) a+b 
(c) atb+ce (d) c+a 
The sides of a triangle are sina, cosa and 
Jl+sina cosa for some 0<a< a Then the greatest 
angle of the triangle is [2004] 
(a) 150° (b) 90° 
(c) 120° (d) 60° 


A 3 
If ina AABC acos? G +c cos’( 4) = 2 , then the sides 


a,bandc [2003] 
(a) satisfy a+b=c (b) areinA.P 
(c) areinG.P (d) are in H.P 
Ina triangle ABC, medians AD and BE are drawn. IfAD=4, 


ZDAB = e and ZABE = 5 , then the area of the A ABC 


is [2003] 
64 8 

(a) cs (b) 3 
16 32 

() > (d) 33 


17. 


18. 


19. 


20. 


21. 


22. 


The sum of the radii of inscribed and circumscribed circles 


for an n sided regular polygon of side a, is [2003] 


(a) “co =| (b) aco] 


() Sea( =) @) aco). 


Ina triangle with sides a, b,c,r,>r,>r 


(which are the ex-radi1) then oe 
(b) a<xb<c 
(d)a<bandb>c 
The sides ofa triangle are 3x+4y, 4x+3y and 5x+5y wherex, 
[2002] 


[2002] 
(a) a>b>c 


(c) a>bandb<c 


y> 0 then the triangle is 


(a) right angled (b) obtuse angled 


(c) equilateral (d) none of these 


A ray of light coming from the point (2, a3 ) is incident at 
an angle 30° on the line x = | at the point A. The ray gets 
reflected on the line x = 1 and meets x-axis at the point B. 
Then, the line AB passes through the point: 

[Sep. 06, 2020 (D] 
( 

es 
2) 


(a) [3-4 ©) | 


() 3,-V3) (d) (4,-V3) 

The angle of elevation of the top of a hill from a point on 
the horizontal plane passing through the foot of the hill is 
found to be 45°. After walking a distance of 80 meters 
towards the top, up a slope inclined at an angle of 30° to 
the horizontal plane, the angle of elevation of the top of 
the hill becomes 75°. Then the height of the hill (in meters) 
is : [Sep. 06, 2020 (D] 


The angle of elevation of the summit ofa mountain from a 
point on the ground is 45°. After climbing up on km to- 
wards the summit at an inclination of 30° from the ground, 
the angle of elevation of the summit is found to be 60°. 
Then the height (in km) of the summit from the ground is: 


[Sep. 06, 2020 (ID] 


V3-1 V3 +1 

(a) 341 (b) 3-1 
1 1 

(c) Bo (d) Bol 


23. 


24. 


25. 


26. 


27. 


28. 


29. 
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Two vertical poles 4B = 15 mand CD= 10 mare standing 
apart on a horizontal ground with points 4A and C on the 
ground. If P is the point of intersection of BC and AD, 
then the height of P (in m) above the line AC is : 

[Sep. 04, 2020 (1)] 
(a) 20/3 (b) 5 
(c) 10/3 (d) 6 
The angle of elevation of a cloud C from a point P, 200m 
above a still lake is 30°. If the angle of depression of the 
image of C in the lake from the point P is 60°, then PC 


(in m) is equal to: [Sep. 04, 2020 ID] 
(a) 100 (b) 200V3 
(c) 400 (d) 400J3 


ABC is a triangular park with AB = AC = 100 metres. A 
vertical tower is situated at the mid-point of BC. If the 
angles of elevation of the top of the tower at A and B are 


cot ~'(3./2 ) and cosec” (2.,/2 ) respectively, then the 


height of the tower (in metres) is: [April 10, 2019 (D] 
100 

@) 3B (b) 10/5 

(c) 20 (d) 25 


Ifthe angle of elevation ofa cloud from a point P which is 
25 m above a lake be 30° and the angle of depression of 
reflection of the cloud in the lake from P be 60°, then the 
height of the cloud (in meters) from the surface of the lake 


1S: [Jan. 12, 2019 (ID] 
(a) 60 (b) 50 
(c) 45 (d) 42 


Consider a triangular plot ABC with sides AB = 7 m, 
BC =5 mand CA= 6m. A vertical lamp-post at the mid 
point D of AC subtends an angle 30° at B. The height (in 
m) of the lamp-post is: [Jan. 10, 2019 (D] 


(a) > V2 (b) = 21 
(©) 2v21 (@) 73 


PQR is a triangular park with PQ=PR=200 m. AT. V. tower 
stands at the mid-point of QR. Ifthe angles of elevation of 
the top of the tower at P, Q and Rare respectively 45°, 30° 


and 30°, then the height of the tower (inm)is: [2018] 
(a) 50 (b) 1003 
(c) 50/2 (d) 100 


Aman on the top ofa vertical tower observes a car moving 
at a uniform speed towards the tower on a horizontal road. 
If it takes 18 min, for the angle of depression of the car to 
change from 30° to 45°, then after this, the time taken (in 
min) by the car to reach the foot of the tower, is. 

[Online April 16, 2018] 


30. 


31. 


32. 


33. 


34. 


35. 


(a) 9(1+ v3) (b) > (3-1) 
(c) 18(1+ v3) (d) 18( V3 —1) 


An aeroplane flying at a constant speed, parallel to the 


horizontal ground, 3km above it, is observed at an 
elevation of 60° from a point on the ground. If, after five 
seconds, its elevation from the same point, is 30°, then the 
speed (in km/hr) of the aeroplane is 


[Online April 15, 2018] 
(a) 1500 (b) 750 
(c) 720 (d) 1440 


A tower 7; of height 60 m is located exactly opposite to a 
tower T, of height 80 m ona straight road. From the top of 
T,, if the angle of depression of the foot of 7, is twice the 
angle of elevation of the top of 7,, then the width (in m) of 
the road between the feet of the towers T, and T, is 


[Online April 15, 2018] 
(a) 20V2 (b) 10/2 
(c) 10V3 (d) 20V3 


Let a vertical tower AB have its end Aon the level 
ground. Let C be the mid-point of AB and P be a point on 
the ground such that AP= 2AB. If ZBPC = B, then tan f is 


equal to: [2017] 
(a) = (b) 2 

9 7 

1 2 
© |Z @ 9 


A man is walking towards a vertical pillar in a straight 
path, ata uniform speed. At a certain point A on the path, 
he observes that the angle of elevation of the top of the 
pillar is 30°. After walking for 10 minutes from A in the 
same direction, at a point B, he observes that the angle of 
elevation of the top of the pillar is 60°. Then the time taken 
(in minutes) by him, from B to reach the pillar, is: [2016] 

(a) 20 (b) 5 

(c) 6 (d) 10 

The angle of elevation of the top ofa vertical tower from a 
point A, due east of it is 45°. The angle of elevation of the 
top of the same tower from a point B, due south of A is 30°. 


Ifthe distance between Aand B is 54,/2 m, then the height 


of the tower (in metres), is : [Online April 10, 2016] 
(a) 108 (b) 36V3 

(c) 543 (d) 54 

(which are the ex-radii) then [2002] 


If the angles of elevation of the top of a tower from three 
collinear points A, B and C, on a line leading to the foot of 
the tower, are 30°, 45° and 60° respectively, then the ratio, 


AB: BC, is: [2015] 
@) 1:¥3 (b) 2:3 
(c) 3:1 @) 3:2 
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Properties of Triangles M-539 


Let 10 vertical poles standing at equal distances on a 
straight line, subtend the same angle of elevation at a 
point O on this line and all the poles are on the same 
side of O. If the height of the longest pole is “h’ and the 
distance of the foot of the smallest pole from O is ‘a’; 
then the distance between two consecutive poles, is : 

[Online April 11, 2015] 


hcosa—asina hsina+acosa 


9sina 9sina 


hcosa—asina hsina—acosa 


9cosa 9cosa 


A bird is sitting on the top of vertical pole 20 m high and 
its elevation from a point O on the ground is 45° . It flies 
off horizontally straight away from the point O. After one 
second, the elevation of the bird from O is reduced to 30°. 
Then the speed (in m/s) of the bird is [2014] 


(a) 20/2 (b) 20(V3 -1) 


(c) 40(v2-1) (d) 40( 3-2) 


The angle of elevation of the top ofa vertical tower from a 
point P on the horizontal ground was observed to be a. 
After moving a distance 2 metres from P towards the foot 
of the tower, the angle ofelevation changes to 8. Then the 
height (in metres) of the tower is:[Online April 11, 2014] 


2sinasinB 


(a) sin(B - a) 


sinasinB 


(b) cos(B-«) 


2sin(B-«a) 


sin asinB 


cos(B—«a) 


sina sinB 


(d) 


39. 


40. 


41. 


42. 


AB isa vertical pole with B at the ground level and A at the 
top. A man finds that the angle of elevation of the point A 
from a certain point C on the ground is 60°. He moves 
away from the pole along the line BC to a point D such 
that CD=7 m. From D the angle of elevation of the point A 
is 45°. Then the height of the pole is [2008] 


V3 


ay 231 o) 


“2 aa (J3 +1)m 
NB 1 
2 341 


A tower stands at the centre ofa circular park. A and B are 
two points on the boundary of the park such that AB (=a) 
subtends an angle of 60° at the foot of the tower, and the 
angle of elevation of the top of the tower from A and B is 


© D3 Q8-ym @ 


m 
2 


30°. The height of the tower is [2007] 
(a) a/V3 (b) av3 
(c) 2a/V3 (d) 2av3 


A person standing on the bank of a river observes that 
the angle of elevation of the top of a tree on the opposite 
bank of the river is 60° and when he retires 40 meters 
away from the tree the angle of elevation becomes 30°. 


The breadth of the river is [2004] 
(a) 60m (b) 30m 
(c) 40m (d) 20m 


3 
The upper FI th portion of a vertical pole subtends an 


1 


angle tan : ata point in the horizontal plane through its 


foot and at a distance 40 m from the foot. A possible 
height of the vertical pole is [2003] 
(a) 80m (b) 20m 
(c) 40m (d) 60m. 


M-540 


1. 
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(b) Gis the centroid of AABC. 


A(3, 0, -1) 
M 
(2, 10, 6) B (1,21) 
34+2+1 04+10+2 -1+6+1 
>G= 37 3 > 3 =(2, 4,2) 
G 
roy i A 


OG= /4+16+4,0A= J/9+1,AG= J1+164+9 
(OG) +(OA)’ -(AGY —_24+10-26 
. 2(OG\(OA) ~ 2/24/10 
8 4 ~2~21 
2V8x3x2x5 4/15 15 
(c) Given thatA, B, C, areinA.P. >2B=A+C 


os 8 


Now, A+B+C=n2 B=3 


1 ‘ 
Area = ao) sin 60° = 3x 


B 
4 x 
A 
a © 
2 2 
Now cos 60° = 16+x° —3x7 
8x 
=> 4x = 16-2x?>x?+ 2x-8=0 
>x=2 [:. x can’t be negative] 


Hence, area= 2,/3 sq.cm 


_ Hints & Solutions 


(b) Let the sides of triangle are a > b > c where 
Given A=2C 
~ A+B+C=nandA=2C 


=>B=n-3C 

a, b,careinA.P >a+c=2b 
=>sinA+sinC=2sinB ..(11) 
=> sin A= sin (2C) and sin B= sin 3C 

From (ii), 


sin 2C + sin C=2 sin3C 

= (2cos C+ 1) sin C= 2 sin C (3 —4 sin?C) 
= 2cosC + 1= 6-8 (1 —cos’C) 

= 8cos*C —2cos C—3 =0 


3 
=> cos C= — orcosC = —> 


4 2 
. Cis acute angle 

3 
=>cosC= inc= 47 

4 4 
andsin A=2 sinC cos C=2 x V7 3 _3v7 

4 4 8 
3V7_ 4/77 _ 5V7 
sin B= x—= 
4 4 16 16 


>sinA: sinB:sinC::a:b:cis6:5:4 
(b) Let two sides of triangle are a and b. 
at+b=x 


ab=y 


2 


VP-C=y>(at+ by—c=ab 
(a+ b-—c)(at+b+c)=ab 
2(s—c) (2s) = ab 
4s(s—c)=ab 

s(s—c) 1 

ab 


WU Ud 


| 


1 
=> cosc= 7 120° 


.. Area of triangle is, 


A = 5a (sin120°) = Bay 
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Properties of Triangles M-541 
abc 
ae AB = Vp t+? 
sind sin(m —(8+.a)) 
_ abe 
V3ab V3 p> +q° sind 
: ret ote ota at oe ~ sin@ cosa. +cos@ sin a 
2 a a. a — Oo 
b+e=11k,c+a=12k, a+ b= 13k Bet id 
qsin8+ pcosO 
a+b+c=18k 
a=T7k, b=6kandc=5k q dei Pp 
"COS & = ——=—— and sina = ———— 
36k? +25k> 49k? 1 VP+a Vpe+@’ 
co = 
2.30k? 5 9.  (b) Inatriangle ABC. 
49k? +25k2 —36k2 19 Let b+te_cta_atb_, 
and cosB 2 = 1 12) 
2.35k 35 
; ; ; >b+c=11K,cta=12K,at+b=13K 
and cosC 49k +36k 7 cae On solving these equations, we get 
2.42k ye a= 71K, b=6K,c=5K 
cosd : cosB: cosC=7:19:25 Now we know, 
cosA _cosB _ cosC b?+c*-a* 36K? +25K*-49K* 1 
7 19 25 cone = = 
2be 2(6K)(SK) 5 
Hence, required ordered triplet is (7, 19, 25). ii (b) Given that 3 sin P-+ 4cos O=6 @ 
: ; iven that 3 sin P+ 4cos O= wld 
a ~) 4sin Q +3cos P= 1 (ii) 
=f ete re Squaring and adding (i) & (ii) we get 
tan( 47) <F ot{ S) 9 sin? P + 16cos’O + 24 sin Pcos O 
2 ) a+b 2 + 16 sin?Q + 9cos” P+ 24 sin O cos P 
J ; =36+1=37 
=a 30°) = a7 x3 =1 => 9(sin?P + cos”P) + 16 (sin? O + cos*Q) 
2v3 3 +24 (sinP cosQ + cosP sinQ) = 37 
ZA-ZB 1m ; 9+ 16+24sin (P+ Q)=37 
——_=— (Z4isangle) = 19 sea 2) ; . 
2 4 [- sin?@ + cos”0 = 1 and sin A cos B+ cos A sin B 
=> ZA-ZB=90° (2) =sin (4+ B)] 
From eqn (1) and (2) an sin(P-+Q) =— 
ZA= 105°, ZB=15° 2 
Then, 74: ZB=7:1 a a oe 
: 6 6 
sin A 
7.) = 24s3 Bee og 
sim => R=—or— (. P+Q+R=n) 
sin(105°) ° 2 2 
a a 5x r 
sin (15°) sin 15° If R= then 0<@,P<— 
8. (a) From Sine Rule 


1 
=> cosQ<1andsin P 5 


11 
=> 3sinP+4cos oS 


But given that 3 sin P+ 4 sinQ=6 
T 
So, R= = 
OG 
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(b) Let Ois centre of polygon of n sides and AB is one of 


the side, then by figure 


ree ee ee 
> R ie 2 > J2’ 2 
for n= 3, 4, 6 respectively. 


Let altitudes from 4, B and Cbe p,, p, and p, resp. 


1 1 1 
A= a= b= b 
7/1 32 7 P3 
Given that, p Po» Py are in H.P. 
as — = are in H.P 
a bee 
1 1 : 
=> -—-,-,— aren HP. 
abe 


=> a,b,careinA.P. 

By sine formula 

=>  Ksin A, K sin B, K sin Carein AP 
=> sind, sinB, sinC are in A.P. 


We know that for the circle circumscribing a right 
triangle, hypotenutse is the diameter 


ZC=90° 
c 
2R= R= > 
c= 5 
—xaxb 
errr rs oe 
2 
ab 
= r= 
at+b+c 
2 
r+ 2R= 2ab = 2ab+ac+be+c 
at+b+ce at+b+c 


7 2ab+ac+be+a? +b? 


(2 = a+b?) 


at+bt+e 
(a+b)? +(at+b)c 


a+b+c 
Let a=sin a, b=cos aand 


c=-vl+sinacosa 


Clearly a and b<1 but c>1 as sina>0andcosa>0 
. cis the greatest side and greatest angle is C. 

2 2 2 
a’ +b* -¢ 


2ab 


(a+b) 


We know that, cosC = 


_ sin? w+cos” a—1—sina.cos a _ ol 
2sin acos a 2 
“.C =120° 
. 2fC 2{A 3b 
15. (b) Given that, acos e + CCOS (4)- : 


a[cos C+ 1]+c[cos A + 1] =3b 
(a+c)+(acos C+c cos B) =3b 
We know that, b=acos C+ccosB 


at+ct+b=3borat+c=2b 


or a, b, carein A.P. 


16. @ 


We know that median divides each other in ratio 2 :1 


2 8 
AP=—AD=—: PD=-—.: = 
3 33 3° Let PB=x 
8/3 8 
tan60° =—— or x =—= 
x 33 
1 8 16 
Area of AABD=—x4x = 
2 3/3 3/3 
16 32 


“. Area of AABC = 2 x —= = —= 

33 3v3 
[’ Median of a A divides it into two A's of equal 
area.] 


17 We kn that, tan( = 2. sin( =] g 
- (©) ‘e know that, Pal gee i) OR 


Tt Tt 
cos—+1 2cos” om P “ 
= it = it =—cot 
. Te 1 20 
sin — 2sin — cos — 
n 2n 2n 
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Properties of Triangles M-543 
A A A Inrt. ACDE, 
18. (a) Weknow that, r i andr 
‘ 1 s-a’? s—b 3 s-e ¥ 
Given that, in30° == = 40 
A A A -_ 80 = 
NTs s-a° s—b° s—e 
=> s-a<s—b<s-e cos30° = — = x = 40y3 
=> -a<-b<-c>a>b>c 80 
19. (b) Leta=3x+4y,b=4x+ 3y andc=5x+5y Now, in AdEF, 
as x, y>0,c=5x+ 5y is the largest side 5 Any 
.. Cis the largest angle . Now vee h-x 
cos C= #8? =e" ft 
2ab => (2+V3) = 
2 3 2 h—40V3 
ant (3x+4y) +(4x4+3y) —(5x+5y) 
2(3x+4y)(4x43y) => (2+3)(h-40V3) = h—40 
sa <0 
~ 28x +4y)(4x +3y) => 2h—803 + V3h-120 = h—40 


.. Cis obtuse angle = AABC is obtuse angled 


=> h+ 3h =80+80V3 
=> (V3 +Dh = 80(¥3 +1) 
-h=80m 


20. (c) 


22. (©) -: ZDCA= ZDAC = 30° 
». AD=DC=1km 


Slope of AB = tan120° = = 


AE 
.. Equation ofline AB (i.e. BP’): AD” sin60° > AE = km 
y—2N3 = -v3(x-0) 
In ACDF, sin30° = 2 pez 
Sieayaods n ACDF, sin Gp = 
.. Point (3, —J3) lies on line AB. 
G3, -V3) AEBS DF => mn 
21. (80) 2 
Let height (AB)=hm, CD=x mand ED=ym -, Height ofmountain = AE + EB 


(8 1) (at) 
“La ta) =a) km 
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23. @ B 
D 
15 . 
10 
A L C 
msn 
Let c=? 25 
et PE | AC and =~ 
m m+n 
-- AAEP ~ AACD, ~~ = 
PE 10 
spe i 
m+n 
uACHP ACI 
PE 15 
15 
=> PE =——~ Gi) 
m+n 
From (i) and (ii), 
4 
=e 
So, PE=6 
c 
24. (c 
(c) 
Z_) D 
PO 
200 m 200 m 
oe = be 26. 
(h +200) m 
=a C' 


Here in APCD, 


h 
sin 30° = —— => PC =2h mC) 
PC 


=>x= 3h (ii) 
Now, in right APC'D 
h +400 
x 
> 3x =h+400 = 3h =h +400 
=>h=200 
So, PC=400m 


tan 60° = 


[From (1i)] 


[From (1)] 


(3) Let the height of the vertical tower situated at the 
mid point of BC be h. 


Bae AM 
cot A= 
=> 3/2 = i => AM = 3,/2h 
In ABLM, 
B BM BM wT 
coB= 77 = V7=4 > = J7h 


In AABM by Pythagoras theorem 
AM?+ MB?= AB? 
*. AM?+ MB?= (100)? 
=> 18h?+ 7h’?= 100 x 100 
=>’ =4x 100 >h=20 
(2) Let height of the cloud from the surface of the lake 
be A meters. 


In APRO: 
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Properties of Triangles M-545 
h—25 MN=PM (2) 
tan 30° = PR In APMQ we have : 
= 2 2 
PR=(h—25) 3 Ai) MP= (200) -(V3h) 
aaeeee age = t25 “. From (2), we get: 
oer eee Oe (200)? — (3h)? =h > h =100m 
+25 29. (a) Here; ZDOA=45°; ZDOB=60° 
PR= B ..(il) Now, let height of tower = h. 


Then, from eq. (i) and (11), 


h+25 
(h-25) 3 = 


h=50m 


27. (b) Let the height of the lamp-post is A. 
B 


m 7 


16: 3 D 3 A 
By Appolonius Theorem, 


2 
AC 
fav" (4) = BC+ AB? 


=> e+3)=25+49>m= 2/7 


t eee: 
an “BD 
1 2V21 
2/7 x = 
> ih B 3 
28. @ 


Let height of tower MN =h 
In AQMN we have 


tan 30° = uN 
QM 


QM=V3h=MR (1) 
Now in AMNP 


D A B 
In ADOA, tan (Z DOA) = maa 
OD 
=> tan 45° = =>h=DA 
Now, in A DOB 
BD 


tan (Z DOB) = — 
OD 


= tan 60° = =? => BD= V3 h. 


‘. speed for the distance BA = BS = (V3 Dh 


18 18 
*, required time taken 
_ AD _ hxi8 18 ~9 (V3 +1) 
speed (V3 -Dh ¥3-1 
30. @ For AOA, A,OA,= 2 =1km, 
an 


(I"? Position) —_(I* Position) 
B A 


For AOB,, B, OB, = =~ =3 km 
a 


As, a distance of 3 — 1 = 2 km is covered in 5 seconds. 
Therefore the speed of the plane is 


2000 span teen te 
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M-546 
31. @) Let the distance between 7, and T, be x tan o. + tan B 
5 ne nO BY 7 ance 
tana+tanB =] 
4 ee 
Sa] l-tanatanB 2 
E Cc 
a \\7 
*s tan(a + B) = ae 
; AP 
1 
60 80 tan(a +B) = 3 [From(1) ] 
ty tan B 
4 a ae 
. > 7 =— .. tanBp= 9 
A B 1——tanB 
From the figure 
EA=60m(7,) and DB =80 m (75) 33. (b) tan30°= : 
ZDEC=6 and ZBEC = 20 oes 
Nowin ADEC, Sei a ah eg 
DC 20 V3 x+a 
tan 9 = ——=— 
AB x sat) 
and in ABEC, 
>i h 
BC 60 tan 60 =-3 V3=- 
tan 20 = — =— a a 
CE x 
We know that =>h= 3a 
np (2) 
1 — (tan 0) 
(2) | 
=, Ls ; h 
» 
x A Z\ /\ LI 
<—x—>Be—-a > 
2 
= 2?=1200 = x= 20,3 From (1) and (2) 
3a=xta>x=2a 
AB 1 Here, the speed is uniform 
32. @) SinceAP=2AB > AP = > ..(1) So, time taken to cover x = 2 (time taken to cover a) 
= 1 
eee a .. Time taken to cover a = we minutes = 5 minutes 
_AC_1AB_1 2 
BO a Ae a 34. @ LetAP=x 


BP=y 


1 
Ci id poi -. AC= —AB H 
(.. Cis the midpoint) (.. AC 5 ) anaee= - 
x 
1 


sy A 
> tan a= 4 tan 30°= — >y= 3H 
y 
B 
2+ (54/2)? = 
H?+ (54/2)? =3H? 
Cc 


> : (54.2)? =2H? 
‘ iN p 54/2 = /2H 


54=H 
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Properties of Triangles M-547 
35. (c) Let OC=x and CD=y 
20 
In right AAOC, tan 45° = — ..(i) 
x 
; 20 e 
In right ABOD, tan30° = ..(il) 
x+ y 
. es _ 1 20 
From (i) and (ii), we have x = 20 and —— = 
V3 x+y 
PB bisects ZAPC, therefore - 1 20 = 55 203 
+y= 
AB: BC=PA:PC V3 20+y - 
h So, y =20(y3 -1) mand time= Is (Given) 
Also in AAPQ, sin30°= — => PA=2h 
PA Hence, speed = 20(v3 —l)m/s 
ce eee ee eee 2h 38. (a) Let AB be the tower of height 'h’. 
and in 'Q, sin60° = PC > iB 
36. (a) 
C B 
2m x 
—\— 
AOA B,, AOA,B,, AOA,B,, ........, AOA, B,,allare Given : In AABP 
similar triangles. AB 
tan a= PB 
hy _ by _ hy hio 
= a — oe tana . sin a h 
ay 42 43 410 or = 
: cosa x+2 
Since, h,,=h=a,, tan o a => (x+2)sina=hcosa 
at xsina+2sina 
anda,=a=>h,=atana > he (1) 
cosa 
(2) ad 
=> h= (a+ 9d) tan o where d is distance between Now, In AABC, tanB = BC 
poles , 
(sa, =a+ 9d) ee re a 2) 
=> h=atana+9dtana : cosB x sinB 
Putting the value of x in eq. (2) to eq. (1), we get 
h h_asine AcosBsina | 2sina 
—atana COS OL sinB 1 
9tana sin a h= 
cosa 
cos 
hcosa—asina AcosB.sina +2sin asin B 
> d= ; > : 
9sina sin B.cos a 
37. (b) Given that height of pole 4B =20m => h(sinf.cosa — cosB.sina) = 2 sina.sinB 
A B => hf{sin (B —a)] =2 sin asin B 
rae 20 ~ _ 2sina.sinB 
LO on 
a ae aT D 


Let O be the point on the ground such that ZAOC = 45° 
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h 
39. (b) Inright, AABC tan 60° = — = 3 
x 


40. 


(a) 


A 


h 


. (\ as 
<—*>C<€<7m> D 


h . 
=> x= WB (i) 


h 
In right, AABD = tan 45°= —— =1 
x+7 


h 
=> h=xt+7>h-—==7 
V3 
()] 

_ 73 v3 +1 
= V¥3-1 341 


=> na +1)m 


In the AAOB given that ZAOB = 60° 
and OA = OB = radius 

ZOBA = ZOAB= 60° 

A AOB is a equilateral triangle. 
=> OA=OB=AB=a 
Let the height of tower is hm. 


[From 


41. 


42. 


) 


In AOAC, tan30° =— > == 


h 1 A 
a 3 a 


a 
=S h=— 
v3 


P 40m 
Inright AQTR 
tan 60° =*>y= 3x 
x 
Inright APTR 
+40 
tan30° ss >y = 
x+40 V3 


+40 
From (1) and (2), V3x = a => x =20m 


a 


40m 


> 


CBR) SOC RB |[ WO 


0=a4 p.=tn~"(3) 


or B=0-a 
tan 0 — tana 
=> tanp= 
1+ tan 0.tana 
Lee 
2__40 160 
or 5 h h 
+ — ,—_ 
40 160 


h?—200h + 6400 =0 
=> h=40or160 metre 
possible height = 40 metre 


ik 


(2) 
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MOCK TEST 


PART-I (Multiple Choice Questions) x-4_ yt+4_z+tl., 
1.‘ Inabox containing 100 bulbs, 10 are faulty. The probability i aa a 
that from a sample of 5 bulbs none are defective. @s os ; One. [ ; 
1y cay 9 1 
ip) () ) (3) ©) 10> @ 5 (c) cos 2) (d) cos = G 


2. If2sec2a=tan B+ cot B then one of the values of (a + B) 7 ; 
The contrapositive of (pvq)=>r is 


4 i (a) r>(pvq) (b) ~r>(pvq) 
(a) 7% (b) = (c) — (d) None 
2 4 (c) ~tr>~pa~q (dd) p>(qvr) 
5) 1c 7. If (2, 3, 5) are ends of the diameter of a sphere 
3. The value of by: . rie x?+y?+z?—6x— 12y—2z+20=0. Then coordinates of the 
ra et other end are 
(a) 5-3) (b) 5-2) (© Sn (d) 5(2n—9) (a) (4,9,-3) (b) (4,3,5) 
3 (c) (4, 3; 3) (d) (4, -3, 9) 
4. as + » 175 C6 = 8. If f(x) =|x —2| and g(x) = f (f(x) then for x > 10, g'(x) equal 
il (a) -l (b) 0 (c) | (d) 2x-4 
16 7 7 ie 9.  Ifa,b,careinA.P, b,c, dare in GP. and c, d, eare in H.P. 
(a) °C, =) Cp =©© Cg) CE then a,c, earein 
= AP. GP. H.P. d) N 
5. The angle between the two lines = = = = — & @) 0) ©) fey Dione 
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10. 


11. 


12. 


13. 


14. 


15. 


15 
The coefficient of x!° in the expansion of (ax? -5) is 
x 


16. 
15! 410 15! 15! 3° I5t_8 
a5 10 eee 
@ jos” © yg? © 10! 5! ® 7a 
The mean of discrete observations y,, Y>, ¥39--..Y, 18 given 
by 
n n n n 
Z yi = Yi = yifj z yifj 
a 2 ® - © H (@d) =! 
n ; n n 
zi fi 
i=l i=l 
f dx : 
is 
(x-B) (x -a)(B-x) 
2 X-Q wi 
eo 
© a-BYB-x 17. 
2 ({@-0@6—-x 
xX-Q x)+c 
(b) a ( )(B-x) 
a—B 
(c) 5 (x-a) ¥B-x (d) None of these. 
18. 
The spheres x? +y7 +27 +x+y+z-1=0 and 
x ty? +27 4+x+y+z-5=0 


(a) intersect in a plane 

(b) intersect in five points 
(c) do not intersect 

(d) None of these 


The domain of the function f(x) = exp(¥5x —3—2x7) 


is 
(a) [3/2,0) (b) [1,3/2] (©) Ce~,1] @d) (1,37) 19. 


The value of the determinant 


1 2 
a a 
—l +1 . . 
si (n -l)x a cos(n + 1)x feveroat 
sin(n—l)x sinnx sin(n+1)x 


(a) sinx=0 (b) cosx=0 


ge 


1 
(c) a=0 (d) cosx= 
If AB =0, then for the matrices 


cos Osin | aiid 


a 


A= cos? 0 
cosOsin® sin? 0 
cos” o 


B-| cn i 
cos dsin 


sin? > 
(a) an odd number of bd 
(b) an odd multiple of x 


(c) an even multiple of . 


(d) 0 

If f(x) = (x — 1) (xk —2) (x —3) then f(x) in monotonically 
increasing in 

(a) x<l (b) x>3,x<1 


(c) x>3,1<x<2 (d) x<1,2<x<3 

An inverted cone is 10 cm in diameter and 10 cm deep. 
Water is poured into it at the rate of 4cm?/min. When the 
depth of water level is 6 cm, then it is rising at the rate 


(a) 2 ee ie. (b) teh ratitt 
4n 4n 


(c) oly ie Venta (d) se Tait, 
on on 


The equation of tangent to 4x? — 9y” = 36 which are 
perpendicular to straight line 5x + 2y—10=O are 


V7 
2 


(a) 5(y-3)= {x 


(b) 2y—5x+10-2vI18 =0 
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20. 


21. 


(c) 2y—5x—10-2V18 =0 
(d) None of these 


aes - 
log /n/2 


1 P 
a sci Be Je is equal to: 


1 
@@) V3 (b) BB 
33 


1 
a | oe 


PART-II (Numerical Answer Questions) 


The probability of getting the sum more than 7 when a pair 
of dice is tossed is 


22. 


23. 


24, 


25. 


Three persons A, B, C throw a die in succession. The one 
getting 'six' wins. If A starts then the probability of B 
winning 1s 

The eccentricity of the ellipse represented by 

25x? + 16y?— 150x—175=0is 


4 
tote le! oS shen the: Sele? 
t t F ecisas t = ’ en e value oO 
Cr oS 90 
oe a _ ony 
Ys st sete 2 18 qe 


The area enclosed by the curve y = x°, the x-axis and the 
ordinates x =—1, x= | in sq. units is 


ee 8 Space for Rough Work ) $e 


a 


ad 


» 


> 


wn 


S 
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(b) 


(©) 


(b) 


(b) 


(¢) 


@) 


5 
.. Probability that none are defective = (=) 


2 tan? B+1 1 
cos2a tanB — sinBcosB 
é ‘ T 
sin2B =cos2a = sin (90-20) > atpa7 
"C, rin |r-lJn-r+1  |[n-r+1 
coe © [rfn =r |n [n= 
-r+l 
-a =n-r+l 
n-r 


isnt 1) +(n—2)+(n—3) +(n-4) 
r=l 


=5n-10=5(n—2) 


3 
sa Ser +)" WG 14 Cy 4/4 GC; 415 on 416 cc 
i=l 


eget te ec. a, 7 


126 S265 


landa,=1,b,=2,c,=2 
ajao +byb> +C1Co 


yar +b as EF wage +b + 5" 


cos0 


2449 4 


V44441Vi+44+4 9° 
Contrapositive of p> q is ~qG>~P 


.. contrapositive of (pvq)=>r is 
~r>~(pvq)ie ~r>(~pa~q) 


Let the co-ordiante of other ends are (x, y, Z). 
The centre of sphere is C(3, 6, 1) 


x+2 
Therefore, =3>x=4 


yt+3 Z+5 _ 


2 


1>z=-3 


=6>y=9 and 


8. 


10. 


(©) 


(b) 


(b) 


For x> 10, f(x) = x—2. 
Therefore, g(x) =x-2-2=x-4 
g@wel. 


a,b,cinA.P > a+c=2b; b,c,dinGP. 


c,d,einH.P. >d= ae 
cte 


=> bd=c?; 


a+c_ 2ce 
* x =? s(atcje=(c+e)o > c* =ae. 
2 cte 


Therefore, in GP. 


15 
1 
3x? 4) 
x? 


r 
= 1 

Tra = C-Gx?)? {4} 

x 

215 Csr fa 


Therefore, 30—4r=10 > r=5. 


10 _ —15! 310 


Therefore, Te = ee ere = 
10! 5! 


dx 
I= 
lean 


Put x= asin? 0 +B cos 7 0 
[see the standard substitutions] 


dx = 2(a —8)sin Ocos 0d0 
Also, (x —«)=(B—«) cos” 0 
(x—B)=(a—B) sin* 6 


I =f 2(a —B)sin Ocos 6dO 
- (a —B)sin* 6(B—«a)sin Ocos 0 


=e 


= = [cos ec*ed0 
B-a’sin79 B-a 
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13. () 
14. ©) 
15. (a) 


By expanding 
cot0+C (1 + a? —2a cos x) [cos nx sin (n+ 1) x 


ee 0)+C= 
pot —sin nx cos (n+ 1)x]=0 


2 i = = 
Now, x= asin? 6+B.cos2 0 Now, (1 +a*-—2acos x) sin (n+ 1—n)x=0 


=> (1+a* —2acosx)sinx =0 


= xcosec*0=a+fcot? 0 ‘ 


, l+a 
> > sinx=0 or cosx= 
=> x(1+cot* 0) =a+ Pcot~ 6 2a 
(1+a7\ 
X—Q 2 x-O Asal .«. Si 
“cot 0 = oe tC 2a j 
B-x’ a-p \Bp-x 
As the given spheres both have same cenre and = cosx>I1 It is not possible. 


different radii therefore they are concentric and they -. sinx=0 
do not have any point incommon. Hence theydonot 16. (a) We have, 
intersect. 


We have, (x)= exp (v5e-3- 23] an-| cos” 0 | cos” | 


cos@sin@ sin? _ || cos osin > sin? 0) 
: 5x-3-2x2 
ie., f(x)=e*” : 


For Domain of f(x), V5x—3—2x? should be +ve. 
ie, ¥5x—-3—2x2 >0 cos” Ocos psin b+ cos Osin Osin” 4 


cos 8 cos sin Osing+sin? Osin? ) 


7 cos” @cos” + cos Ocos bsin Osin 
cos Osin 0 cos” +sin? Ocos dsin > 


=> 2x?-5x+3<0 (By taking —ve sign common) 


2x(x-1)-3(x-1) <0 =cosl-0) 


cosOcos cos @sin d 
sinOcosd sin Osind 


= (ean Since, AB=0, «. cos(0—) =0 


=> 2x-3<0 or x-120 - 
3 ..8— isan odd multiple of — 
> x<i or x21 2 
17. (©) Whenx>3, f'(x)>0; when 2 <x <3, f(x) <0; when 
. Isxs5 1.e., el13| 1<x <2, f\(x) > 0; when x <1, f(x) <0. 


18. ()_ Let ybe the level of water at time t and x the radius of 


. . Sete 3 
Hence, domain of the given function is [1, a the surface and V, the volume of water. 


We know that the volume of cone 


Given determinant 
1 
1 a a ae (radius)? x height Cc 4B 
cos(n—1)x cosnx cos(n+l)x -9 : 
sin(m—l)x sinnx sin(n+1)x Veeny Le ZBAD=o 
10 cm 

: 2 BD 5 1 H 
l+a°—2acosx a a > tan o AD 10 2° i 
=> 0 cosnx cos(n+l1)x |=0 
0 ane see Again, from right angled AAMR, 
we have AN v 


By applying C, > C,+C,—2cosxC, 


Solutions Mock Test -1 


19. 


20. 


qd) 


(a) 
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MR x 1 x y 
tana = =—j;D-=-5 x= 
AR y 2 2 
2 
DD ok m2 
VS —t. =—T, Y= tees 1). 
suey +*(2] ares () 


By question, the rate of change of volume 


= che = 4cub.cm./min. 
dt 


We have to find out the rate of increase of water-level 


dt 
Differentiating (1) with respect to t, we get 
dV ay?4y, Fe ee A . dy _ 16 
dt 12 dt 4° dt dt zy? 


When y= 6cm, oye 3 cub.cm./ min. 
dt m6 on 


Slope of the equations 4x? — 9y* = 36 
dy 4x 4x 


8x isy%-05 = orm, = 
dx dx 9y 9y 


Slope of the straight line, 5x + 2y—10=Ois mz = 


Therefore, for the perpendicularity, m,m,=—1 


Now, ee l>y= es 
9y 2 

Putting y= in 4x*-9y? =36 gives 
imaginary roots resulting in no tangents. 

I - 1 

I=[ 0g e2% g <2 2x dx 

log y/ 3 

Put e7* =t=>2e7*dx =dt 
e2log /n/2 _ elogn/2 rs 


When x= log./x/2,t = 


When x = log Vx , t= e28v™ — 5 


11 t |” 
en i eee =—,. zine, 
“1=f,5see [ie)a a1 3 as 

2 3 


21. (0.42) Sum of 7 can be obtained when (2,6), (3,5) (3, 6), (4, 
4), (4,5), (4, 6)(5, 3)(5, 4) (5, 5)(5, 6)(6, 2)(6, 3)(6, 4)(6,5 (6, 6) 


15 5 

oP. ility of >7=T=— 

robability of sum > 7 36° DD 
= 0.4167=0.42 


22. (0.33) P(EE)+P(EEEEE) 


5 1 (3) 1 ee 
= * + x t Aree) 
6 6 \6) 6 S66 


3 
5 5 30 
Sfte(2) |= 32-oa29-03 
23. (0.6) The ellipse 
say 2 
a z a, 4 e? =>e= 
16 25 25 
4 ice ee 
- 06) ats pf oo 
[ths nee te, te oo 
oa a aes nage a of a 00 
4 
ate 
90 
Wile Mell ie, eel gee Lane 
Cee 7 16 90 90 


oe ee ee a.) 
To so ae 90 90 


-a(i)-¢ 
907 96° 
25. (0.33) Required area 


1 1 1 
= fiyldx= fi x* jax =2] 1x? 
-l -l 0 
1 


: 6 
=2| xPdx = 2| = re 
4 6 6 3 


0 
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PART-I (Multiple Choice Questions) 


Equation of straight line ax + by+ c= 0 where 3a+4bt c =0, 
which is at maximum distance from (1, —2), is 

(a) 3x+y—-17=0 (b) 4x+3y—24=0 

(c) 3x+4y—25=0 (d) x+3y-—15=0 


10-x? if -3<x<3 
Given f(x) = 
a 2-8 7% Gf x23 
The graph of f(x) is — 


(a) continuous and differentiable at x = 3 

(b) continuous but not differentiable at x =3 

(c) differentiable but not continuous at x = 3 

(d) neither differentiable nor continuous at x = 3 

The solution of the equation 2z = | z | + 21, where z is a 
complex number, is — 


(a) z= Si (b) 2= Bui 
3... 
(c) ae ha (d) None of these 


The equation (5x — 1)? + (S5y— 2)? = (A2— 40 + 4) (3x 
+ 4y — 1)? represents an ellipse ifA € 


@) @1] () CL2) © @3) @ CL.9) 


10. 


The straight line y= m (x—a) meets the parabola y? = 4ax 
in two distinct points for — 

(a) allmeR (b) allm €[-1,1] 

(c) allm eR- {0} (d) None of these 

Pv (PA q) is equivalent to — 


(a) q (b) p () ~p (d) ~q 
Find fern ( xcos? x —sin xeow x=sinx) oe 
; cos” x 
(a) x eSnX— gine sec x +C 
(b) x e0S* — SiN X sec x + C 


(c) x? eSiNX + eS X sec x + C 
(d) 2x eS™X—eS™*X tan x+C 
The function f: [2, 00) + (0, 0) defined by 


f(x) =x?—4x +a, then the set of values of ‘a’ for which f(x) 
becomes onto is 
(a) (40) = (b) [4,-0) (©) {4} (d) 


- a and B are the real roots of the equation 
2 (k-2)x+(k?+3k+5)=0(k eR). 
Find the maximum and minimum values of (a? + B?). 
(a) 18,50/9 (b) 18, 25/9 
(c) 27, 50/9 (d) None of these 
The sum of the coefficient ofall the terms in the expansion 
of (2x-y+ z)?9 in which y do not appear at all while x 
appears in even powers and z appears in odd ohne is — 


20 20 _ 
a) 0 ®o 2 @2 @2 
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11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


All the five digit numbers in which each successive digit 

exceeds is predecessor are arranged in the increasing order. 

The (105) number does not contain the digit 

(a) 1 (b) 2 (c) 6 (d) All of these 

Three people each flip two fair coins. The probability that 

exactly two of the people flipped one head and one tail, is— 

(a) 1/2 (b) 3/8 (c) 5/8 (d) 3/4 

If a,b,c are non-coplanar unit vector such that 
1 

V2 

vectors a,b is 

(a) 37/4 (b) 74 (c) wW8 (d) w2 

The greatest and the least value of |z, + z,| ifz, = 24+ 7i 

and |z,|=6 respectively are 

(a) 25,19 (b) 19,25 (c) -19,-25 (d) -25,-19 

Let P=(-1, 0), Q=(0, 0) and R= (3, 3 V3 ) bethree point. 

The equation of the bisector of the angle PQR is 


(b) x+.3y =0 


3 


(c) V3x+y=0 () x4 y=0. 


If fv2vi + sin xdx = —4cos (ax +b)+C then the value of 
(a, b) is: 


ax(bxé) = (b+6) then the angle between the 


(a) Beeyeo 


lan T 
a) —,— b) L— 
(a) a (b) 5 
(c) 1,1 (d) None of these 
Letf:R— Rand f, (x)=f(f,_; @®) Vn2=2,n EN, 


the roots of equation f,(x) f(x) f(x) —25£,(x) f(x) + 175 f(x) 
= 375. Which also satisfy equation f(x) =x will be 


(a) 5 (b) 15 
(c) 10 (d) Both (a) and (b) 
A triangle ABC satisfies the relation 2 sec 4C + sin? 2A + 


vsinB =0andapoint P is taken on the longest side of the 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


triangle such that it divides the side in the ratio 1:3. Let Q 
and R be the circumcentre and orthocentre of A ABC. IfPQ 
:QR:RP=1: «a: B, then the value of a2 + B2. 

(a) 9 (b) 8 (c) 6 (d) 7 


9 2 
sin’ xX cos’ xX 
The value of J, sin” vt dt +[, cos! vt dt is 


x 
(c) ri 


Ifa is real and ax +sin By +cosBz =0, 


@x OF (@ 1 


x +cos By + sin Bz = 0 ,—x+sin By—cos Bz=0, then the 
set ofall values ofa for which the system of linear equations 
has a non-trivial solution, is — 

@ 2] OHM © @ 21,2'7 

PART-II (Numerical Answer Questions) 


Box contains 2 one rupee, 2 five rupee, 2 ten rupee and 2 
twenty rupee coin. Two coins are drawn at random 
simultaneously. The probability that their sum is Rs. 20 or 
more, is 

82 


The value of the definite integral, i do _ 50In 
6 


l+tan0 K 


1 


1003 wt 
6, =——..T K 
nn and 9; 7008 he value of 


where 0, = 
equals 
The expansion of (1 + x)" has 3 consecutive terms with 
coefficients in the ratio 1 : 2: 3 and can be written in the 
form "C, :"C,,) : "C49. The sum of all possible values of 
(n+k) is— 
The mean and standard deviation of 6 observations are 8 
and 4 respectively. If each observation is multiplied by 3, 
find the new standard deviation of the resulting 
observations. 


lim tan xvtan x —sin xvsin x 


x>0 x? Ax 


equals 
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<< _ HINTS & SOLUTIONS <a 
ck este? 


1. @ _ It passes through a fixed point (3, 4) ; ; 
Slope of line joining (3, 4) and (1, —2) is 6/2 =3 ~ i} e* x cos x dx — f eh tan x sec x dx 


*, Slope of required line =—1/3 ; 
; = i Kd(of"*) = [om d (sec x) 
Equation is y—4= — a -3) 


$249 15=0 = {xet™ -| e* dx} 
f(3+h)-f(3) 
. £'(3")=1 : : 
2 G2 30 h = {es™* secx — [ e8* sec x cos x dx} 
O=e5-) «fe Hl 
= lim =— lim =-l =x eSinX_ eSINX sec x + C 
h>0 h er h y 2 Log S08 
8 @) f(x)=x*—4x+aalways attains its minimum value. 
f'3-)= mi ae So its range must be closed. 
“0 So, a= {o} 
t= G= = a yl+(6h-h?)-1 9, (a) Forrealroots D>0 
as) h0 -h (k—2)°-4 (k*+3k+5) > 0 
mee 6h— < alee (k2+4—4k) —4k?— 12k—20 > 0 
h0_noi46h—-h2 41) 7 —3k?-16k-16 >0 ; 3k*+16k+16<0 
Hence, f'(3*)# f'(3-) 4 
a) (x44) (k+4) <0 
3. @) %Ax+iy)=Jx° +y* +2 3 
; N = 2 2s = 2 
2x =x? +y? and 2y=2i.e., y=1 Ow Bet +B : E a) 4a 
E=(k—2)?-2(k?+3k+5)=-k?-10k-6 
dei Se Ott he, poe B=- (2+ 10k +6)=—[(k+5)?-19] =19-(k+5) 
V3 . E,jin occurs when k = — 4/3 
=. (x20) 2 a2 5 121 171-121 50 
v3 7B 3 EL =19-— = = 
1)? oe 3x +4y-1)" " . : 2 
4. (ce) [x } ly } = (A? -414+4) (ete) E. occurs when k =— 4 
5 5 5 eel a 
E oi 
1\7 a\e 3x+4y-1 20! 
. = P q = *9P(_1)4 xPydyt 
1B, E 1) (y 2) |A—2| 5 | 0. @ Tig (2x x)P(-y)"(2)" aati 
isan ellipse. prqrr 20, q=0 
If0<|A—2|<1 ie., 2 € (1,2) U(2,3) ptr =20 (pis even andr is odd). 
even + odd = even (never possible) 
+am ient of such 
5 ©) ys 4a(2 } Re ae oe oy ee Coefficien of such power never occur 
m .. coefficient is zero 
m #0; 16a” + 16am? > 0 which is true \y m. 11. (a) Startingwith 1] 1] | | | [23456789 
. me R-{0} =8C, =70 
6. (b) pv (PA q)is equivalent to p. ST TTT 
Startingwith2[ 2] | | | [3456789 
sin xcos* x —sinx -1C. =35 
7. (a) fe 2 dx ee 
cos” X Total = 105 


(105) number 26789 
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12. (b) n=3, P (success) =P (HT or TH) = 1/2 


=> J2 {cos sin%+-sin eos dx 
4° 2 4° 2 


1 
>P-a-5 andr=2 


a 1 3 =—4 cos(ax +b) +C 
—9)\=3 
POH2)="O)(5) 3G" 5 "Fee 
A F ae | > fasin(% +4] =—4 cos(ax + b) +C 
13. (a) (.é)b-(46)¢ = —b+—~e oe 
v2 V2 
1 n 1 x 
a.c = —= and a.b = -—~ > -400s{ $42} =—eos(ar +b) + 
a a 274 
= angle between 4 and é== and angle between 1 7 
4 => a=—,b=— 
3 2 4 
a and b=— 
4 17. @ f£,@)=f(f®) =f) =x 


14. @) [z,+2,)<|+[,|=124+7i)+6=25+6=31 


Also, |z, +2)|=[z, -Cz,)| 2 [lz,|- all f, (x) = f(f (x) = f(x) =x 


=> |z,+z,|2|25-6|=19 => x3— 25x? + 175x—375 =0 
Hence the least value of|z, + z,| is 19 and the greatest (x—5) (x2 20x +75) =0 
value is 25. 
15. (c) The coordinates of points P, Q, R are (—1, 0), (0, 0), (x-5)?(x-15)=0=>x=5, 15 
(3,3V3) respectively. 18. (a) 2sec4C+sin22A4 vsinB =0 
Slope of QR= 3 A=45°, B=90° and C= 45° 
- RG,3V3) a 

= tand= 3 Let AQ=a, then BP= >, 
> 0= ul 

3 


PQ= 5 and QR=a 


=> ZROX =5 x! 


Cc 
yy" P 
Hits te 
3° 3 Q 
Let QM bisects the ZPOR, 
R A 
F : 2n 
. Slope of the line QM = tan a 3 
2 
.”. Equation of line QM is (v—0) =— 3 (x—0) = PR viet ao _ 5a 
2 
y=- \3x=> V3x+y=0 
; : a 5a 
16. (a) Given [V2 Vit sin x de =—4cos(ax+b)+C & L:a:B=5:a:=1:2:V5 
. a=2and B= J5 7 +B? =9 


we. x 
=> [v2 sin + COS Jax =—4cos(ax+b)+C ee. 
2 2 Pr _ sin’ x A 
- (© Le], =|, sin vt dt 


1 ax. J x Put t= sin 
=> [V2.2 sin—4 cos— |dx 
J (=. 2 2 :) => dt = sin 2udu 


=—4 cos(ax + b) +C wy =fou sin 2udu 


2 => dt =2sin ucos udu 
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2 
Let I, = «cos 7 vt dt 
(0) 
Put t= cos? v => dt =—2cos vsin vdv 
=> dt =-—sin2vdv 
x - x p 
“1, = I v(—sin 2v)dv = -[, vsin 2vdv 
2 2: 


x . 
ie -f a SID 2udu [change of variable] 
2 


x : x 1 
“T=U4+1h,= - usin 2udu -f,usin 2udu 


2 
TT 
2 x x 
= | usin 2udu + fu sin 2udu — fu sin 2udu 
0 a cis 
2 2 
Ma 
; ™ 
= fu sin 2udu = 4 [Integrate by parts] 
0 
20. (b) Fornon-trivial solution, 
J2a sinB  cosB 
A=| 1  cosB~ sinB |=0 
-1 sinB -cosB 


=> aV2[ cos” B sin’ B] sin B [—cosB+sin B] 
+ cos B [sin B+ cos B] = 0 


=> -av2 +sin2B+cos2B=0=>a e[-1,1] 


21. (0.5)Let A be the event such that sum is Rs. 20 or more 
“. P(1)=1-—P (Total value is < 20) 


6 _2 55 

yj Ge BG Dg an 
8G % #2 2 ot 

2 20.20 


22. (2008) 0, +0) = 5 


82 
“qe f dé tan 0 dO 


® 1+ tan [Z-0) 8} preey 


82 


and also [= om 
61 1+ tan0 
0) 
1002x 501 
“21 yee O01 ae ae 


Hence, K = 2008. 


EBD 83 


n! (k+Dn-k-))! 1 
k!(n-k)! n! “2 


2k+2=n—-k 
n—3k=2 


Similar! ee 
imilarly, = 
OG ge 


n! (k+2)"n—-k-—2)! 2 
(k+1)!(n—-k-1)! n! “2 


k+2 2 


n-k-1 3 
3k+6=2n—2k—2 
2n—5k=8 

From (1) and (2) 
n= 14andk=4 
“ntk=18 


24, (12) Let the observations be x), x4, X3, X4, X5 and x,, So 


6 
pas 6 
theirmean x = 8 


On multiplying each observation by 3, we get the 
new observations as 3x, 3X5, 3X3, 3x4, 3x, and 3x,. 


at 3x48 


Now, their mean = X 6 6 24 
Variance of new observations g 
> (3x, -24)? 3? (x; -8)° 
_ isl ___isl 
6 6 


9 
— x Variance of old observations = 9 x 42= 144 


Thus, standard deviation of new observations 


= Variance = 4144 =12 


3/2 3/2 
[ ] 


(tan x)”’~ [1 —(cos x) 
xi/2 x2 


1—cos? x 1 


2 


25. (0.75) lim 


lim 


x>0 X 


=i ‘1+(cosx)*? 


1 1 3 
= —.—(l+cosx +4 cos” x) = 
22 4 


